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Electricity on the Nantasket Branch, 
N. ¥., N. H.& H.R. R, 





The Nantasket branch of the New York, 
‘ew Haven & Hartford Railway is one of 
the shortest of its members, extending seven 
miles, from Old Colony House Station, on 
the Old Colony Road, to 
Pemberton, the last station 
on the peninsula whose 
Atlantic side forms the pop- 
ular Boston seaside resort 
known as Nantasket Beach. 
The Nantasket branch is 
composed of two natural 
divisions, the first, about 
two miles long, runs sea- 
ward from Old Colony 
House to Nantasket Station 
and Steamboat Landing, 
where excursionists from 
Rowe’s Wharf, Boston, are 
landed ; the second natural 
division is from Nantasket 
Station to Pemberton, at 
the northern end of the 
peninsula. From Old Col- 
ony House to Nantasket the 
line runs through two miles 
of uninhabited sand and 
rock and salt marsh, and 
crosses a wide stretch of 
shallow tide water on trestle 
work; from Nantasket to 
Pemberton the beach is 


dent that, the passenger traffic of the 
Nantasket branch might be something 
quite respectable in’ point of numbers 
of a warm summer’s day, aad also that it is 
a comparatively incidental and unimportant 
member of the large system of railway lines 
controlled by the New York, New Haven & 





portion of our railroad traffic is to be pro- 
pelled by power derived from coal. burned 
under stationary instead of under moving 
steam boilers. 

This is not the first instance in which sea- 
side trains have been moved by use of the 
trolley, but it is the first in which the motors 
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A TRAIN AND SOME OF THE MACHINERY OF THE NANTASKET BRANCH. 


thickly built with summer cottages, of 
pleasing variety, and carries a very large 
resident population during the season, 
which is added to enormously by transient 
visitors from the city.during the heated 
term. Under these conditions it is evi- 


Hartford management. But this branch is 
just now attracting attention out of all 
proportion to its importance, merely as a 
railroad, because upon it has been placed an 
electric installation, which bids fair to go 
far toward helping to decide just what pro- 


and cars have been of such size and weight 
and power as to approach the conditions of 
ordinary railway traffic ; previous lines, like 
those between Brooklyn and Coney Island, 
have been merely makeshifts, where light 
cars of the street ‘electric railway pattern 
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were substituted for the previous light. and 
poor passenger trains drawn -by steam. loco- 
motives. The Twelfth street trolley line of 
Chicago, while if has’a fine iron superstruct - 
ure, carrying one of the best, if not the very 
best elevated railway equipments ever con- 
structed, does not at all meet the problems 
of surface railroading ; and the change of 
the Chicago Lake Street Elevated Traction 
System from the use of steam locomotives 
to the employment of the wire and trolley 
pole, and the affirmed and denied and sure 
to come displacement of the locomotive by 
the trolley on the New. York City elevated 





Fig. 8. 


. roads, while deeply slasideant: are 
~ not, in view ‘of their limitations, a 
direct menace to the reign of the 
steam locomotive. 
All previous ‘changes ’ in: elevated 
and , Suburban. surface traction. plants 
have been justly regarded as, mere 
; suggestive indications of ‘the’ trend 
of practice. Each one: involved 
conditions and agencies differing 
materially from - the « - ciscumstances 
and. demands. of ordinary railway 
traffic, Buti in the Nantasket branch 
a determined effort’ has. heen made 
* for the first time, to lay down, such 
a plant as would prove. “capable 
of meeting all conditions - of regu- 
lar railway service, both freight and 
passenger. There is, as yet, no sub- 
stitute for. the steam boiler ; no 
' device for the direct production of 
electricity by burning coal, So far 
. - produced,, gives any - encourdging 
. promise of - final success; the dis- 
covery neede , 49° inake.° a. direct 
_ prodtction “of "the - électric. current 
“from combustiqn, suay be. made at 
any time, and the steam’ hoiler may 
‘ “some ‘day. become ‘gbsolete, but that 
day. has. not yet come. The steam 
-boiler is retained. on the Nantasket 
“branch, -and: as nothing has been 
“spared to make the entire equip- 
ment as nearly as possible perfect, 
it is worth while ‘to give some 
attention to the steam-generating 
plant, as an example of -the latest 
practice. Half way between Old Colony 
House and Nantasket, beside the tide water 
in the salt marsh, stands the power house, 
shown in Fig. 1, 110x883 feet on the ground 
and 53 feet to peak of roof.; the chimney is 115 
feet high, 18 feet diameter at base, and it 
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may be mentioned that this chimney was 
finished in eleven days after the first brick 
was laid. A 24-inch wall separates the 
engine and boiler rooms. The boilers (by 
Edward Kendall & Sons, Cambridgeport) 
horizontal flue type, cylindrical shells, are 
8 in number, in two banks of four each, 
72 inches diameter by 19 feet long, and have 
4-inch steel shells with ,%, inch heads, and 
140 83-inch tubes. The heads are braced by 
five 19-inch wrought-iron braces. The boiler 
fronts are shown in Fig. 2, and a partial 
view of the piping, and of the pumps 
located between the two banks of boilers in 
Fig. 8. The piping is very fine, brass water 
tubes being used for all the front work, and 
was done by the Carman Thompson Co., of 
Lewiston, Maine. 

It will be noticed in Fig. 2 that the fire 
doors are very far below the boilers ; it is 
48 inches from the grates to the fire sheet, 
and the bridge wall is only 18 inches 
high, thus leaving 30 inches clear between 
the shell and wall top. This gives a far 
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formity of current at all points. The set- 
ting of these wooden posts consists of 
a wooden caisson 5 feet deep by 36 inches 
square, set in the ground, the pole foot 
placed inside the caisson, and the inside 
filled with concrete; this gives stability 
enough to render guy wires needless. 

At terminal stations is a system of ‘‘ run- 
around” switches, designed by President 
Clark, by means of which the motor can 
be detached and quickly run around to 
the other end of the train. Colonel Heft 
has designed and put in place a new device 
in the way of overhead trolley switch and 
frog with movable point, the whole oper- 
ated from the ground or from a _ switch 
tower in connection with the track switches, 
so that the motor can be switched or 
‘‘shunted ” precisely as a steam locomotive 
would be handled; these frogs are suspended 
from light steel frames supported on wooden 
posts, as shown in Fig. 10, which is a general 
view of the terminal work at Pemberton. 
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two of the axles ; the heavier weigh 26 tons, 
all on the 8 drivers, which are all driven by 
motors on each of the 4 axles. Each motor 
is individually 103 horse-power nominal ; 


hence the lighter 2-motor class rate at 206 
horse-power, while the heavier class have 


412 horse-power nomi- , 
nal; really, the full pow- 
ered 4-motor “ baggage 
cars” can exert from 500 
to 550 horse-power ; ex- 
actly how much is not 
yet known. The heavier 
26 
class has “- = 38} tons 
8 
on each of its 8 drivers 
86 inches diameter. 
The lighter class has 
19 tons 
2x4 
each of four 
drivers. 


= 28 tons on 


36 - inch 
The heavier 
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swifter than anyone has any use for jf 
urged. There is no difficulty in reaching 
any desired speed in any desired distance. 
however short, except the awkward tep. 
dency of inside passengers to become glued. 
as it were, to the rear inside wall of the 


greater combustion space between the fire 
and the boilers than is common practice. 
The boilers are suspended each with four 
14-inch hanging bolts from four pairs of 
channel bars reaching from wall to wall of 
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each bank of boilers, as shown in Fig. 4, 
which gives a view of the top of the boilers 
and the curved copper pipes which carry 
the steam from the boilers to the overhead 
distributing pipe ; a foot board, not yet in 
place, is to be carried on the iron brackets 
seen in Fig. 4, for giving ready access to the 
valves, which are usually heavy, made to 
order for this plant by the Eaton, Cole & 
Burnham Co., of Bridgeport. The arrange- 
ment of the feed pumps and pipes has been 
made with great care, and is shown in 
plan and elevation in Figs. 5 and 6. The 
Berryman feed-water heater is used. Boiler 
pressure 130 pounds. 

The engine room contains two tandem 
compounds, cylinders 20 inches and 88 inches 
diameter by 48 inches stroke, by the Provi- 
dence Steam Engine Company, fitted with 
independent ‘‘ Deane” pump and condenser. 
The engines are of the well-known drop 
flat valve type, operated by the release 
action, shown in Fig. 7, under charge of 
John Meadowcroft, long in the employ of 
the Providence Steam Engine Company, as 
erecter, but who now leaves that service to 
take charge of this steam plant. 

The dynamos are by the General Electric 
Co., direct coupled, shown in Fig. 8. They, 
of course, involve all the latest and most 
approved practice of the General Electric 
Co., and are their well-known multipolar 
generators, ‘‘Type MP, Class 10—500— 
110”; volts, no load 600, full load 700; 
amperes 715, speed 110 revolutions per 
minute! The switch board, General Electric 
Co., shown in Fig. 9, is ‘‘Form K,” and 
has two sets of works, one for each engine, 
capacity 1,000 amperes each, two current in- 
dicators, Thompson-Houston system, capac- 
ity 1,500 amperes each, and a Weston station 
ammeter. 

The track of the Nantasket branch shows 
no peculiarities to the casual observer ; the 
‘*bond” connecting the rails, which are 
entirely above ground, being made of two 
flexible copper bonds 7 inches long, riveted 
to adjacent rail ends and concealed by the 
fish plates. These flexible bonds are made 
of copper cables, silver soldered into solid 
copper plugs ;% inch diameter at each end ; 
these solid copper ends fit ,-inch holes 
drilled and reamed in the rail ends, and 
have a very large current capacity, ample 
for any contingency. The wire support is 
by wooden posts, 12”x14" at the butt, and 
10x12" at the top, with an inch and a half 
chamfer from a point 5 feet above the 
ground, to the top, 24 feet from the ground. 
On top of the post is an iron cap, grooved 
for five wires; 10 or. 12 inches below the 
cap is an iron cross bar, supported by two 
brace and current wires, which are secured 
in the middle to the pole cap; the cross 
bars carry the trolley wires at their outer 
ends, 15 feet center tocenter. This arrange- 
ment carries the current direct from the 
post cap to the cross bar; without cutting 
in feeder connections, and insures uni- 
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Fig. 3. 


The ‘‘ baggage cars,” as the motors on the 
Nantasket branch are nicknamed from their 
general outward resemblance to the ordinary 
baggage car, are of two classes, the lighter 
weighing 19 tons and having 8 wheels, 4 of 
which are motor driven by motors geared to 
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An ELEcTRIC RAILROAD. 


8 driver class starts instantly, and can 
rise to a very high speed so rapidly as 
to make it convenient for passengers to 
stay at the rear inside end of the motor; 
the 4-driver class does not work with 
such vicious promptness, but is much 


Fig. 10. 


motor ; a series of trials showed speeds vari- 
ously estimated at 75 to 85 miles per hour, 
the runs being only 3 miles long from start 
to stop. These trials were made between 
Nantasket and Pemberton, with ‘‘ single 
equipment” motors, having four 36-inch 
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driven wheels ; total weight 19 tons, June 
91, 1895. 

It might be naturally expected that 250 
horse-power would drive a 19-ton nuotor at 
ilmost any speed, so the speed test is not so 
surprising-as the haulage test made June 25, 
1895, over the 2-mile stretch of track from 
Nantasket to Old Colony House. This in- 
-ludes the up-grade curve shown in Fig. 1, 
between the power house and Nantasket 
station. Standing on this curve, with 16 
rdinary freight cars, carrying 450 tons of 
freight, in front of her, a 26-ton ‘‘ double 

‘nipment” motor, eight 36-inch drivers, all 

‘ven, started very gently, squeezed the 

1 up tight and then started it on this up- 

we curve without the slightest shock or 
‘he least indication of exertion ; experienced 
railroad men present called it no load at all 
for the motive power, and believed the 
“double equipment,” though only 26 tons 

ial weight, could easily have handled 
double the train. The foregoing trials were 
merely tentative—nothing more than exhi- 
bitions; indeed, there have been no tests, 
proper, made, and no records of performance 
tuken ; only one engine was in place in the 
power house. 

The train signal system is pneumatic, 
furnished by 80 pounds air pressure auto- 
matically maintained by a motor-driven air 
compressor located in one corner of the 
motor car, and shown in Fig. 12. This air 
pressure is piped to a large chime whistle 
for general signals, and to small guard’s 
whistles, or motorman’s whistles on the plat- 
forms, of usual construction and bell cord 
connections, 

The location of the New York, New 
Haven & Hartford road takes it through 
many considerable towns with a restless 
Yankee populace who are forever taking 
short journeys. Local companies have found 
it profitable to parallel considerable stretches 
of the steam road’s tracks with trolley sys- 
tems, and have by this means diverted a 
noticeable proportion of the steam road's 
passenger traffic to their own more frequent 
service. This is, perhaps, one reason why 
this steam road has now equipped the Nan- 
tasket Branch with such an electric plant as 
will enable conclusive deductions as to the 

economy of electric trarslation to be drawn, 
but is not the sole reason. 


In 1893, President Clark advocated elec- * 


tric traction for surface roads in a report 
from the board of directors to the stock- 
holders, and his position on the electric trac- 
tion question found a strong advocate in the 
person of Judge John M. Hall, upon the ac- 
cession of that gentleman to the position of 
vice-president and general manager of the 
New Haven & Hartford system. The elec- 
trical committee of the board of directors 
was made up of Chas. P. Clark, presi- 

dent, Judge Jno .M. Hall, vice-president, 

and Chas. F. Brooker, director. 


All of a 
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passes between rollers for easy movement, 
and is operated by hand wheel, rack and 
pinion. A downward movement of it dis- 
places the water and raises its level to any 
point of immersion of the under portion of 
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the wheel; the water is then picked up by 
the wheel and carried over in any desired 
quantity to the point of delivery in front, 
and is poured onto the tool. A turn of thé 
haad wheel in the opposite direction with- 
dra‘vs the piece, the water recedes and the 
wheel becomes dry. A reservoir of ample 
capacity is cast in the base, the bottom of it 
being of a shape to incline the grindings to 
the point of outlet for which a large brass 
cock is provided, also a hand-hole plate, 
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Long Distance Electric Power Trans- 
mission. 





Sacramento, Cal., is now receiving elec- 
tric power transmitted from the falls of the 
American River 

at Folsom. The 
distance of trans- 
mission is 24 
miles, and the 

: first practical 





Ii ri : of operation of the 


eg plant occurred 
on July 15th. 
The electric cur- 
rent will be used 
in Sacramento 
for street rail- 
ways, lighting, 
driving facto- 
ries, and for 


domestic cooking. The water power plant 
has been some years in construction, an 
immense masonry dam having been con- 
structed forming a reservoir capable of 
maintaining a flow of 85,000 cubic feet 
of water per minute. The power is devel- 
oped by four horizontal shaft double tur- 
bines, and the water is afterwards used for 
irrigation. 

The turbine wheels, 30 inches in diameter, 
with 55 feet head, develop 1,300 horse power 





these gentlemen in the course of their 
investigations became ardent advocates of 
electric traction. The services of Col. N. 

Hi. Heft, of Bridgeport, were called in as elec- 
trical expert and constructor. What the final 
decision will be isa matter of no doubt in the 
minds of Judge Hall and Colonel Heft. In 
Colonel Heft’s opinion, the overhead trolley 
system will not be the final form. He leans 
to the central rail distribution of electricity, 
including of course, the abolition of the 
vrade crossing. 

Whatever the verdict may be, it is of the 
very greatest interest to all mechanics and 
engineers especially. Somewhere there is a 
line which divides the proper field of the 
electric motor from that of the steam loco- 
motive. The exact position of this line is at 
present not known, but the above described 
installation will help to locate it. 

——_e go —_—_—_ 
A New Tool Grinder. 





The accompanying engraving illustrates a 
new tool grinder recently brought out by 
the Appleton Mfg. Co., Philadelphia. The 
principal feature of the machine consists in 
the method of applying water to the wheel. 
Back of the rear wall of the hood encasing 
the upper part of the wheel is an opening 
through which the curved piece shown 




















A New Too. GRINDER. 


if required for cleaning. The machine is un- 
usually free from slop and untidiness ; is ac- 
cessible, easily cleaned and free from trouble 
incident to the use of pumps, tanks, etc. ; the 
liability to get out of order being reduced to 
a minimum. It is made for wheels 24, 
30 and 36 inches and of varying thickness. 
cunestiliiitinmane 

A street railway in San Francisco draws 
sea water five miles for condensing, and the 
warm water is then used in a bathing estab- 
lishment near the power house. 


each. The shafts of the water wheels are 
coupled direct to four three-phase alternat- 
ing current generators capable of generating 
1,000 horse-power each. The current passes 
through ‘‘step-up ” transformers raising the 
voltage to 10,000, and it is transmitted by 
overhead copper wires to the city. The loss 
in line transmission is estimated at 20 per 
cent. The use of larger conductors would, 
of course, reduce this loss, but as there is a 
large surplus of power they are not now 
necessary. 
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Information About the Engines of the 
“St. Louis.” 





Our article regarding the steamship ‘St. 
Louis” has been criticised by some of our 
friends as not being up to our usual standard 
in such matters. Regarding this, all we 
can say is that we were fully aware of this 
fact, and would not, under the circum- 
stances, have devoted so much space to, nor, 
in fact, any space whatever, had we not 
thought that our readers would be especially 
interested in this vessel, because of the 
peculiar circumstances connected with its 
construction. 

We were not able to give at the time even 
the commonest facts regarding the engines, 
such as the stroke, kind of valves used, size 
of shafts, etc. Of course we made an effort 


to obtain at least the leading points of in- 
formation, believing that such facts and 


a 


ELECTRICALLY DRIVEN COMPRESSOR.—F iG. 12. 


much more would, in a short time, be in 
possession of most establishments building 
similar engines, and that the publication 
would therefore do no harm, while it would 
in other ways do good. Messrs. Cramp did 
not take this view of the case, however, and 
the information we could obtain from them 
was so meager that, ordinarily, we should 
not have considered it worth while to pub- 
lish anything regarding the vessel, and 
would not have done so except for the ex- 
ceptional circumstances mentioned above. 

Our London contemporary, Hngineering, 
seems, however, to have been more success- 
ful in securing information regarding this 
‘* American vessel, made entirely of Ameri- 
can materials, and by American skill and 
labor.” Of course much of this information 
is inferable from our previously published 
engravings. No American journal, so far 
as we are aware, was able to secure more 
definite information than that the boilers 
were ‘‘enotmous,” etc. We quote from our 
English contemporary as follows : 

‘The main engines are of the quadruple- 
expansion type, with six cylinders working 
on four cranks, an arrangement patented by 
Mr John Thom, who is associated with the 
technical staff of the American line as a 
consulting engineer. There are two high- 
pressure cylinders, and each of these is 
placed over one of the two low-pressure 
cylinders. The tandem cylinders are at the 
forward end, the arrangement being high 
pressure and low pressure working on the 
first crank, the same working on the secon! 
crank, the second intermediate on the third 
crank, and the first intermediate on the 
fourth crank. The diameters of the re- 
spective cylinders are: two high pressure, 
284 inches; first intermediate, 55 inches; 
second intermediate, 77 inches; two low 
pressure, 77 inches. The stroke in each case 
is 5 feet. The cylinders are each separate 
castings, and are supported on A-frames at 
back and front, the condenser and its pumps 
being separate and placed in the wings of 
the ship. The supporting frames are cast 
in two parts, each part having three sides 
only, with flanges to the outside for bolting 
together. The inside is thus entirely open, 
so that the soundness of the casting is ap- 
parent. The cylinders are braced longi- 
tudinally by cast-iron girders of box section, 
which also extend between the forward and 
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aft cylinder and the ship’s bulkhead, so that 
there is little tendency to work. These 
bulkheads are specially stiffened by girders 
2 feet deep, built of plates and angle bars. 
Each high-pressure cylinder is carried 24 
inches above the low-pressure cylinder on 
cast-iron frames on either side, and this 
clearance enables a manhole to be provided 
on the top of the low-pressure cylinder to 
admit of examination, etc. The main stop 
valve is in the engine room, on the same 
level as the high-pressure cylinders; and 
the inlet to the high-pressure cylinder valves 
is controlled by a balanced piston throttle 
valve on the main pipe. The steam pipes, 
it may be said, are all of steel, lap welded, 
with double-riveted flanges, and the largest 
is 20 inches in diameter. 

‘Piston valves of the Thom’s balanced 
type are fitted throughout, and they are 
operated by the usual double-eccentric link 
motion, the bent rod being for the astern 
motion. There are two valves for the low- 
pressure cylinders. The spindle of the 
high-pressure cylinder valve is worked from 
the low-pressure valve crosshead through a 
bell-crank lever. 

‘*The second intermediate and the two 
low-pressure cylinders only have jackets, 
and these drain into water taps which dis- 
charge into the hot well tank. Outside all 
the cylinders are coated with asbestos, hair 
felt, and covered with sheet steel. Cramp’s 
metallic packing is used throughout. It is 
somewhut similar to the United States pack- 
ing, with cast-iron rings compressed by a 
spiral spring. The clearance in the cylin- 
ders is on the top of the pistons } inch, and 
below, inch. The piston rods of the high- 
pressure cylinders are 6 incbes in diameter, 
and in the other cylinders 84 inches. The 
connecting rod is fully twice the length of 
stroke, 11 feet 3 inches centers, and it is 8$ 
inches in diameter at top, and 10 
inches at bottom. The connecting 
rod at top is not forged with the usual 
U-end for the cross-head pins. The 
crosshead connection is built up. The 
top of the rod is squared to a T-piece, 
with a hole bored through the two heads. 
On ti:> bottom of the crosshead itself, at 
either side, there is a forged projection, 
which is screwed and passed through 
the holes and bolted. In other words, the 
crosshead brasses have a steel T-piece with 
pin forged to the bottom which passes 
through the he *> on the top of the connect- 
ing rod. Slip: »» guides for the crosshead 
are fitted toc sideof the framing. There 
is a steel fl: ..v fitted on either side of the 
column face, i. the slipper works insi:te it. 
Between the ‘eek of the crosshead ai! the 
other frame there is a small gangway to 
admit of inspection, and to economize weight 
a hole is bored through the crosshead braisses, 
which ‘also have the usual piece for adjust- 
ment, 

“<The crank shaft is 21 inches in diameter, 
the crank pins 22 inches, the bolts being 
5 inches at the bottom of the thread. The 
cranks themselves are 16 inches broad, the 
length of pin being 314 inches, and there is 
a 6-inch hole through the cranks and pins. 
The bearings are 26 inches long, and are of 
cast steel filled with Parson’s metal. They 
are bolted down with 4$-inch bolts, and in 
the bottom water is circulated. Here it may 
be stated that the bed-plate is of cast-iron 
box section, 3 feet 4 inches deep, and 4 feet 
7 inches at the center, the center part, in- 
stead of being flat, being dished to the ex- 
tent of 1 foot. The bases of the standards 
are fitted to the dished part of the bed-plate 
as well as the flat portion, so as to tend to 
obviate the radial ‘working’ which sets up 
torsional vibration and strains. 

‘‘The thrust shaft is 21 inches in diameter, 
and solid, the diameter over thrust rings 
being 33 inches. There are 18 horseshoe 
collars, each 2} inches thick, and the surface 
on the ahead side is 6,616 square inches. 
The length of the thrust shaft is 14 feet, 
and it is secured to the bed-plate of the en- 
gines. The horseshoe rings are adjustable 
by a horizontal screw with two nuts for 
each side, which greatly facilitates the re- 
moval of any ring. The turning wheel is 
immediately aft of the thrust shaft. The 





er 


a: : 


AMERICAN 


engine has two cylinders, 8 inches in diam- 
eter by 8 inches stroke. The thrust shaft, 
by the way, is placed in a recess, and over 
it, with entrance from an upper platform, is 
the dynamo room. 

‘‘The propeller or line shaft is 19 inches 
in diameter, also solid. It is fitted in lengths 
of 23 feet, with bearings 14 feet apart. 
These bearings are 2 feet long, and have 
cast-steel bobies, filled with Parson’s white 
metal. There is fitted to the after length of 
the shaft a portable coupling. It is in 
halves, and through each half there is a 
longitudinal feather 5 inches wide and 2% 
inches deep. The ten bolts were put 
through the coupling when at a high tem- 
perature, the subsequent contraction giving 
greater binding to obviate slip. This ar- 
rangement, which is not usual, is to facili- 
tate the drawing of the shaft for repair. 
The feathers running longitudinally through 
each half of the coupling would not have 
prevented the shaft from backing out when 
the engine was going astern, and to over- 
come this possibility, grooves 1 inch deep 
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denser, and they are of the Worthington 
type, with steam cylinders 26 inches in 
diameter and 20 inches stroke. There are 
8-inch valves to each of the four buckets. 
‘We come now to the boilers, which 
work at 200 pounds pressure, having been 
tested to 300 pounds by water pressure. 
There are six double-ended and four single- 
ended boilers, each 15 feet 7$ inches in 
diameter, while the former are 20 feet long, 
and the latter are 10 feet 4} inches. The 
shell plates are 1,% inches in thickness, and 
are quadruple riveted with 14-inch rivets. 
The front plate is flanged inwards. There 
are four furnaces in each end, and these 
have each separate combustion chambers. 
Thus there are in all 64 furnaces. These are 
of Fox’s corrugated type, and in accord- 
ance with latest practice they are slightly 
reduced in diameter towards the back, so 
that they may be readily withdrawn for 
repairs without injuring the front of the 
boiler. The flues are 3 feet 3 inches in 
diameter, of }$ inch thickness of metal, and 
the furnaces, which have ordinary fire bars, 
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IMPROVED SHAPER. 


were turned in the shaft, forming collars, 
which engage in collars and grooves on the 
coupling. There is no outboard shaft, the 
framing and plating of the ship being 
bossed out in the same way as in most high- 
speed twin-screw merchant steamers now. 
The stern shaft, which is 21 inches in diam- 
eter, is covered with a liner 1} inches, 
working in lignum-vite bearings, con- 
structed in the old style in strips 3} inches 
broad and 1 inch deep, the division between 
the strips allowing water to circulate. The 
stern gland is light, but is packed with 
Tupper’s machine plaited flax packing. The 
bosses of the propellers are of steel, with 
three blades of Parson’s bronze, and these, 
for the present, are set at a pitch of 27} 
feet. 

‘‘The condensers are, as we have already 
stated, separate from the main engines. 
They are 7 feet 2 inches inside diameter, 
and the tubes, which are of seamless brass, 
are inch in diameter and 16 feet 8% inches 
long. There are six stay rods, and the tubes 
are supported at two intermediate points 
between the tube plates. The total con- 
densing surface is 26,170 square feet. The 
air pumps are also placed in the wings of 
the ship. There are four for each con- 
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are 6 feet 103 inches long. There are 416 
tubes in the single-ended, and 832 in the 
double-ended boilers, the total number of 
tubes in all boilers being 6,656. The num- 
ber of stay tubes is 328 in each double-ended 
boiler. The fire tubes are 22 inches in ex- 
ternal diameter, and the thickness of metal 
11 B. W. G., while the stay tubes are 23 
inches in diameter and } inch thick, the 
distance between the tube sheets being 7 
feet. The tubes, by the way, are fitted 
with spiral retarders which have given good 
results in causing the hot gases to pass in a 
helical course through the tubes, and thus 
insure prolonged contact with the surface. 
The tube plates are § inch thick. The diam- 
eter of the combustion chamber stays at the 
smallest base is 1% inches for the outside 
row, and 18 inches for the inside row, by 7 
inches pitch. The total grate area is 1,144 
square feet, and the total heating surface 
40,320 square feet. There are six safety 
valves on the double-ended, and four on the 
single-ended boilers, all of 4inches diameter. 

‘*The installation of boilers is equally 
divided between two water-tight compart- 
ments. There are thus three double-ended 
and two single-ended boilers in each, and 
the installation is worked under Howden’s 
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system of forced draught, by which the air 
is heated before being passed into the fur. 
nace. The stokehold is open, and is spe- 
cially well ventilated. It is divided longi. 
tudinally in the middle line by a thin plating 
or screen, which comes to within 6 feet of 
the heads of the stokers. The down air 
shaft is on the one side of this screen, and 
the other side is closed in at the top, except. 
ing the in-take for the forced draught fans, 
Thus the current of air is brought as near 
the stoking floor as possible. There jg 
bunker capacity for carrying 2,500 tons of 
coal, which will just equal eight days’ con- 
sumption.” 





In reference to the above, Engineeriny of 
July 5th publishes a note from Jno. Thom, 
M. I. N. A., in which he says : 

‘‘In reference to your description of the 
‘St. Louis,’ now appearing in Hngineering, 
my patent quadruple-expansion engine jis 
arranged only for four cylinders; the six. 
cylinder arrangement is Messrs. Cramp’s de- 
sign entirely.” 

Sn 


Improved Thirty-inch Shaper. 





We present herewith an illustration of an 
improved form of the shaper built by The 
Fox Machine Co., of Grand Rapids, Mich. 

In this machine the support for the ram jis 
extended out over the table to give rigidity 
during the cut, and on this account the 
slide is placed at the side of the ram instead 
of beneath it. 

The stroke of the machine is 380 inches, 
and for the traverse of the work (feed mo- 
tion) a slide is placed on top of the knee, 
neither the knee nor the ram having any 
lateral motion. 

The nut for the elevating screw is raised 
sufficiently to make it unnecessary to cut a 
hole in the floor for the screw to pass 
through. 

The ram is moved by rack and gearing, 
giving a uniform cutting speed at all strokes 
and pulleysare arranged to give a very quick 
return stroke. 

The housing which supports the ram ex- 
tends out over the table 16 inches, so that 
when the ram is out to a stroke of 24 inches 
it is just flush with the end of the housing, 
the total length of which is 48 inches. The 
length of the ram is 34 inches. 

Special pains have been taken to so ar- 
range things that an accurate cut can be 
taken the entire length of the stroke. 

The elevating screw is 114 inches diam- 
eter and is set just outside the center of 
gravity of the table. The table is 40 inches 
long and has a bearing of 26 inches on the 
knee. The planed surface on top is 24 
inches square, and has a vertical adjust- 
ment of 16 inches. 

The machine as shown weighs about 3,500 
pounds. 





Experiments With Foundry Iron and 
Aluminum. 





MADE By C. G. TAYLor, SUPERINTENDENT 
OF SHops, UNIVERSITY OF MICHIGAN. 





Aluminum in cast-iron is an alloy which 
has been much considered, and some ex- 
travagant statements have been made in its 
favor by certain unscrupulous manufact- 
urers. 

Mr. Keep, Superintendent of the Michigan 
Stove Company, of Detroit, has done some 
elaborate work in this line, and has come to 
the conclusion that it is of little benefit to 
use aluminum in cast-iron. He is con- 
vinced, however, that the hard irons will 
stand more aluminum than the soft irons, 
and that aluminum possesses the power to a 
great extent to change combined carbon into 
graphite. 

Wishing to know what effect aluminum 
does have on cast-iron, I made some experi- 
ments with a view of ascertaining the effect 
of aluminum when added to cast-iron in a 
commercial way in the foundry. After 
some months’ experimenting, the conclusion 
was reached that some of the manufacturers 
either do not test their iron, or have been 
deceiving the public. 
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Making the Test Bars.—The bars were 
eighteen inches long by one inch square, 
enlarged at the ends to fit the testing ma- 
chine. The bars were molded in green sand, 
and cast the same as commercial iron, except 
that they were poured on end to insure 
sound castings. 

The test bars in the table below, which 
show high results, were made from Scioto 
No. 1 pig and scrap iron, half and half. 
The bars that show low results were made 
from an Ohio iron, The scrap was selected 
with eare, and run about the same all 
through. The test bars were made at the 
middle of heats, ranging from twelve to 
fifteen hundred pounds each. The furnace 
used was an eighteen-inch plain cupola, in 
the foundry at the engineering laboratory of 
the University of Michigan. 

All of the odd numbers in the table repre- 
sent iron, while the even numbers represent 
iron with aluminum. Every odd and every 
even number represents an average of three 
The links in the table show that 
both numbers are from the same ladle of 
iron. 

When test bars were made the furnace 
was tapped, and some of the iron was taken 
out and cast into the odd numbers. The 
rest of the iron was run into a ladle, which 
had been weighted with a known quantity 
of aluminum at the bottom, to allow the 
iron to pour over it, thus mixing better than 
by placing the aluminum in the ladle, and 
stirring it in from the top. When the iron 
had filled the ladle, it was weighed, and the 
ladle deducted. The test bars thus made 
were allowed to cool slowly in order to be 
soft. 

The pieces which were high in aluminum 
looked more like lead than iron on the out- 
side; the sand peeled off much smoother 
than from the castings where aluminum was 
not used. 

One thing was very marked about the 
iron before it was poured. The ladles which 
had less than one-half of one per cent. of 
aluminum were very fluid, while those with 
over one per cent. were not very fluid. 
The iron with a small amount of aluminum 
boiled very freely and cast into fine, sharp 
work, One can see by the table that for 
small fine castings 2a small per cent. of 
aluminum is of some benefit: (1) It makes 
the iron more fluid; (2) it makes the cast- 
ings smoother and sharper; (8) it makes 
the castings a little stronger. 

Cleaning and Measuring.—The pieces 
were cleaned, but the scale was not removed. 
The specimens were marked every eight 
inches, and the cross-section at the marks 
measured. The elongation was noted, but 
amounted to but little. The reduction of 
areas at the break was practically nothing. 

Testing.—The testing was done on an 
Olsen, one hundred thousand-pound testing 
machine, at the engineering laboratory, 
University of Michigan. 

The elastic limit and the ultimate strength 
were practically the same. 

On examining the table it can readily be 
seen that if aluminum is to be used at all, it 
must be in small quantities, or it is more apt 
todo harm than good. I made some experi- 
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ments on hard iron, and found that alumi- 
num in percentage ranging from § per cent. 
to 1 per cent. will improve hard ironin many 
cases and make it much softer. 

I have drawn the following conclusions 
from my own experiments and those of 
others: 

The condition of cast-iron depends largely 
upon the nature of its carbon. If the iron 
has too much combined carbon it is apt to be 
hard and brittle; if it has too much graphite 
it is aptto be weak. There is a certain me- 
diam point at which we get the greatest 
strength, therefore aluminum would be 
veneficial only where the carbon needed 
freeing. On the other hand, aluminum is 
detrimental where too much free carbon 
exists. 

We may safely say that aluminum should 
not be put in the hands of an ordinary 
foundryman, but if used at all it must be 
used in a scientific manner. 

Aluminum if added at all to cast-iron, 
should be done during the manufacture of 
the pig-iron at the blast furnace. 

It is generally the opinion that aluminum 
helps to make sound castings. I found this 
to be so when small quantities were used. 

One reason, however, for not using alumi- 
num in the foundry is this, it makes the 
slag very brittle. This slag is apt to break 
away and get into the mold. Aluminum 
iron does not unite well when two surfaces 
come together in a mold; this is another 
reason for not using it for certain classes of 
work. 

In conclusion I may say with Mr. Keep, 
that aluminum as a rule is not a safe thing to 
use in the foundry. 

Experiments were made with much smaller 
per cents. of aluminum than is shown in the 
table, but with but little change to the cast- 
ings. 

Before closing it may be well to state that 
Mr. Wittenstroem, of Stockholm, working 
with the co-operation of Mr. 8S. Nobel, of 
St. Petersburg, found that if a small amount 
of aluminum (say 1 per cent.) is added to a 
crucible of Swede wrought-iron which has 
been heated until pasty (2,200° Fahr.) the 
iron immediately liquefies and can be poured 
into castings, having all the properties of 
wrought-iron except fiber, and as sound as 
if of cast-iron. 

This idea was investigated thoroughly at 
Nordenfelt’s malleable iron foundry, in Carl- 
wick, Sweden, with perfect success. Four 
plants have been built in this country for 
manufacturing this kind of iron. Some two 
years ago I had the opportunity of visiting 
one in Massachusetts, and was told that 
1 per cent. of aluminum made the iron 
more fluid at 2,200° Fahr. (which is about 
the melting point of cast-iron) than it would 
be withoutit at 3,500 degrees. This process 
is known as the Mitis process of making 
wrought-iron castings. 

——___—_—_- > e_—_—_—— 


The Becker Vertical Milling Machine. 





We present herewith an engraving of an 
improved vertical spindle milling machine, 
which, while it is well adapted to lighter 
work, is provided with double back gears 


TABLE OF BREAKING BY DIRECT PULL. 
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by which the spindle is powerfully driven 
for heavier work when required, the range 
of speeds being from 10 to 800 revolutions 
per minute. 

The driving pulley, which is 15x83", is 
internally back-geared 5 to 1, there being 
two sets of gears diametrically opposite each 
other, for the sake of balancing the stresses. 
The pulley is, however, independently 
mounted so that belt pull does not affect the 
spindle, and every precaution is taken to 
maintain accurate alignment, which, of 
course, is especially important when large 
face mills are used. 

The main bearing of spindle is 3" diam- 
eter, and thrust bearings at both ends of 
this box are provided with steel balls. The 
spindle is bored to the B. & 8. taper, unless 
ordered otherwise. Shanks of end mills 
are secured by a draw bar which passes 
through the spindle, and the end of the 
spindle is threaded for the reception of 
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milling is done. This bolts to the knee. 
There is a double-friction countershaft 
arranged to run at 120 and 400 revolutions. 
The machine weighs about 4,000 pounds. 
It is made by the John Becker Mfg. Co., 
Fitchburg, Mass. 
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LETTERS FROM PRACTICAL MEN. 





A Man Has a Right to His Market. 
Editor American Machinist : 

I have read the article in your issue of 
July 11th, entitled ‘‘ How to Hire Hands.” 
I was glad to see that article, which is not 
saying that I agree with it, but it opens a 
subject that most of us have thought about, 
that we don’t generally talk much about, 
yet which probably it will be well to discuss 
a littlein a frank and friendly way. I do not 
know whether the letter of ‘‘Z” to ‘‘ X” has 
any basis of genuineness, butitshows up a del- 
icate subject from the employers’ standpoint 
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COMPOUND VERTICAL MILLING MACHINE. 


larger cutters, especially those with inserted 
teeth. 

The head in which the spindle is mounted 
has a vertical movement of 7’, with auto- 
matic feed and stop, making the machine 
capable of boring or drilling, if desired. 
The automatic stop is graduated to be set to 
.001” for regulating the depth of cut. 

The table has a working surface of 48'x 
13”, and is fed automatically 40” in one 
direction, 13' in the other. 

The rotary attachment, shown in place 
upon the table, has a circular table 22” 
diameter, and is fed automatically in either 
direction. It also has an automatic stop, 
and swings 34” diameter clear of the column. 

The feeds are obtained by means of com- 
pounded gears giving six changes for each 
spindle speed. 

The knee has a vertical adjustment of 
18”, and the greatest distance between table 
and spindle is 21"; between spindle and 
rotary table, 154”. 

Vise jaws are furnished which are used in 
connection with the T-slots in the table. 
They are 9x2", and the amount of opening 
between them is limited only by the length 
of the table. An extra arbor support is 
provided for use when straddle—or gang— 





quite clearly. There is, of course, another 
side to the question that is here opened, and 
I happen to stand upon that other side. It 
has always seemed strange to me that in 
business the keenest competition is fair and 
honorable when it relates to the procuring 
of material, or to the selling of products, or to 
the securing of contracts, but that in the em- 
ployment of labor all competition between 
employers is dishonorable. I think it would 
puzzle any employer to explain wherein the 
dishonor consisted, 

It is inevitable that the workman should 
take a lively interest in this subject, for upon 
it depends the adjustment of his wages, and 
that is what he works for. If supply and 
demand are not to determine his wages, in 
what way are they to be determined? And 
if demand is to be muzzled and inoperative, 
is not the dishonor with the one who would 
suppress the demand rather than with him 
who would claim the right to express it? I 
have never learned that any part of 
wages paid to a workman for honest work is)? 
a free gift tohim. The general advances of 
wages that we are just now all quite glad'to 
be hearing about are not a proof of liberality 
on the part of the respective employers, but 
are universally interpreted by the press and 
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by the people, by employers and employes 
alike, as a proof of an increasing demand for 
labor. The demand for labor may affect the 
price of it both as to quantity and as to 
quality. It may be unfortunate for the 
employer that an employe may increase in 
skill while in his service, and can carry that 
skill away with him, but it happens to be 
the fact, and ‘‘dishonorable” employers find 
it out, and it seems to be their practice to 
take advantage of it. The only safe thing 
for employers to do in this state of affairs is 
for them all to be ‘‘ dishonorable ” alike, and 
have it understood that if they want a man 
they may feel at liberty to bid for him. A 
workman should be worth more in the shop 
where he is thoroughly at home and familiar 
with the ways of it, then he could bein a 
strange shop, and the employer can always 
protect himself by paying enough to retain 
the man, and still have a decided advantage 
in the competition. It may be that my 
views would undergo a radical change the 
moment that I ceased to be an employe and 
became an employer; that may be the in- 
evitable, the automatic action of human nat- 
ure, out just now it seems to me thatif I 
wanted a man who was working for some- 
body else, and if it was, as it generally is, a 
question of dollars and cents about getting 
him, I would feel that I hada perfect right to 
“aake him an offer. 1 would feel that in do- 
ing so I was asserting both my own right to 
bid and the right of the man to receive and 
entertain the bid. I think that there is sel- 
dom any wrong done to anybody when 
hands are enticed away. It does not appar- 
ently tend to depreciate wages, and he would 
be considered a rather peculiar man who 
should say that in his opinion mechanics 
were getting too much, 
TECUMSEH SWIFT. 
Calipers, 

Editor American Machinest : 

I got all through with spring calipers 
quite a number of years ago for what I con- 
sidered excellent reasons, and some time ago 
I thought best to give the readers of the 
AMERICAN MACHINIST these reasons. I 
think now, as some people have got ideas 
from my articles that I did not mean to con- 
vey, that itis best to offer a few words of 
explanation. 

When, in my first article, I referred to 
spring calipers, I only had in mind the genu- 
ine article. I was aware that there were 
lots of calipers on the market that retain 
about the same shape of the old ones, but 
are really quite different, and perhaps I 
should have called attention to the differ- 
ence, but did not consider it necessary as I 
furnished a sketch of the wire affair that I 
had in mind. 

Now, because some man by great skill, 
great patience and perseverance and lots of 
time (which all means expense) produces 
good work on a lathe that I should want to 
put in the scrap heap, it does not show that 
my judgment of that particular piece of 
scrap is at fault, does it? If you say no to 
this, then why would it not be in order to 
put those wire calipers in a box and ship 
them to Africa where the people could put 
them to good use as nose rings ? 

After we have disposed of wire calipers 
the question gets down to a better founda- 
tion. It seems to be a question that in- 
volves a design with the best combination 
of rigidity, lightness and convenience in ad- 
justing and in handling. I do not expect 
that there are a great number of machinists 
who will agree with me, that it is just as 
easy to make a good guess at the weight 
of blow to rap a friction caliper in order to 
start it an indefinite amount, as it is to make 
‘an equally good guess of how. much to turn 
a screw without graduating to produce the 
same result. It seems that Mr. A. K. A., 
in your issue of June 13th, has not seen 
quite all the screw adjusting devices for 
rivet calipers on the market. I have one 
of Starrett’s make with a split in one of the 
legs which is made to open by a conical- 
headed screw, and, by so doing, springs the 
leg of the caliper and throws the point in. 
I have had this caliper about ten years, and 
believe it covers the ground for good screw 
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adjustment. But one of the matters that I 
have been unable to decide, is whether it 
takes more skillful guessing to find out how 
much to turn the adjusting screw, than to 
find out how hard to strike the shop fur- 
niture with them in order to produce the 
same result. 

Now, this screw adjustment could be 
easily put so far in the lead that I or no 
one else would doubt it. I should suggest 
graduating the screw or nut. Perhaps this 
will require some explaining, for many will 
think I mean to suggest a fine micrometer 
screw with accurately divided index, and 
that is not my intention. I mean simply an 
ordinary screw and nut, cut with die and 
tap in the usual way, and with a proper 
number of circular divisions, which may be 
cut by forcing the nuts through a die with 
the proper number of internal teeth to cut 
the lines. 

Now, suppose the caliper feels too loose. 
You don’t give the screw a turn without 
looking at it, but instead, use your eyes a 
little and notice how many divisions pass 
the line. Suppose you turn the screw four 
divisions and find the caliper too tight, then 
you know, as four divisions back it was too 
loose, that somewhere between is the proper 
place. Now you turn back two divisions 
and find the caliper too loose, then you 
know that the error is smaller and that the 
correct adjustment is between two and four, 
so you turn ahead one and try. By this 
method every trial counts, and each succes- 
sive trial doubles your evidence; so by 
leaving the question of luck out altogether 
you have to make but a few trials to 
know just where to place the adjusting screw. 

Right here let me illustrate a little case of 
bother. John Jones has a pair of inside and 
outside calipers with plain screw adjust- 
ment, and with large measuring terminals, 
which do not open parallel or otherwise, or 
at least it can’t be proven how they open, 
not to John, for the geometry would make 
John dizzy—and perhaps some others, too. 
John sets his inside calipers to the hole cor- 
rect. He is willing to swear to this, and 
then attempts to adjust the outside to them. 
He feels around carefully for the highest 
points, but fails to find any to touch, so de- 
cides that he should turn the adjusting 
screw a little, which, of course, will make 
them just right, and perhaps muses to him- 
self on the lack of such a convenience as an 
adjusting screw years ago. But the little 
does not seem to do the business, and so a 
little more and then a /éttle more, and so on, 
until he begins to doubt his ability to find 
those highest points at all, and gets rather 
reckless and gives the screw a good big 
turn, which brings the calipers in contact in 
great shape, when he commences the same 
racket of littles in the other direction. John 
manages to get considerable bother and 
worry out of the matter, for when the cali- 
per feels too tight he doubts if at the last 
trial he found the highest points, and when 
they come too loose he thinks the same 
thing, and at last when he thinks he has 
worked as long as the law allows, he accepts 
the result and wondersif he did not have 
them adjusted just as well dozens of times 
before. 

There is nothing but nonsense in working 
so much in the dark. There are lots of 
places in machine shops where the results 
are obtained more readily by repeated trials 
than would be possible otherwise, but it is 
usually possible and preferable to so arrange 
the trials that each successive one increases 
your evidence, and positively brings you 
closer to the result. I do not know of single 
points in machine shops where greater econ- 
omy can be practiced than by making a 
revolution in calipers and methods of using 
them. Perhaps there are quite a number 
of machinists who have never thought that 
there is a better way of calipering work 
than the common way. Perhaps, also, there 
are quite a number of machinists who do 
not realize that they ordinarily weigh sizes 
instead of measuring them. The common 
way of calipering work is, for the finest 
points, to push the caliper over and notice 
the feeling which is really the weight or 
pressure, same as is registered on a spring 


balance. When this pressure seems to be 
right you call the work right. 

There is another way, and a better way, 
I believe, to caliper work, which is by 
measuring instead of weighing, and I be- 
lieve I have had sufficient experience with 
this new way to make me feel quite secure 
in saying that it is much better than the 
old. The new way requires some changes 
in machine tools that are not expensive 
nothing more than graduated dials on all 
adjusting screws. We have them already 
on milling machi. ‘s and grinding machines, 
and one of the uardest things for me to 
understand is how they should happen to 
be desirable on these machines, and not so 
on lathes or planers. I think all machine 
shops could afford to furnish the machines 
with dials, and not charge that expense to 
the new plan of calipering. 

I divide the work into two classes—rough 
and fine, and use two different calipers. I 
should term rough work where an error of 
.010 of an inch either way will be allowable, 
and fine work anything finer than this. For 
the rough work I use plain rivet calipers 
and a good steel scale, one with good sharp 
corners. I file the points of calipers so they 
will come together nicely, that is, bring the 
corners out sharp so they can be made to 
split the lines on a scale. I make the joint 
of caliper go quite easily, so 1 can set them 
quickly by pushing them over. 

I have a shaft about 2} inches in diameter 
to be turned 2 inches, .010, more or less. I 
start a cut that will round it, then stop the 
lathe and push the friction calipers over, 
which sets them to size quite accurately. 
I then lay them on the scale with one point 
against the end, and notice what size they 
are in inches and fractions thereof. Now 
by a very little mental effort, I can tell what 
there is to take off, and so with the gradu- 
ated dial on cross screw I can set just about 
the right cut first time trying. I feel 
positive that I can turn work to within .010 
inch easily, and quite a lot inside not so 
easily. Now every job will come under the 
rough class at first, so the rough measuring 
calipers will not get very rusty in the finest 
shops. On the fine class I use a micrometer 
in precisely the same way (except that the 
scale for the micrometer combines both the 
caliper and scale, and so two separate tools 
are not required), that is, [ measure varia- 
tions instead of weighing them, as by the 
old method. It does not make the slightest 
difference whether you are working to 
standard sizes or merely fitting work to- 
gether, you can translate your sizes into 
inches With the very best results in most 
cases. 

In your issue of June 18th, Mr. A. K. A. 
says, ‘‘ very much in connection with all 
calipers depends upon the man who uses 
them.” Nowis not this one of the things 
we want to avoid? The tend of modern 
improvements is toward making the work 
of the individual easier, toward throwing 
the weight of labor on inanimate things, 
and, in the long run, who says the indi- 
vidual will not be benefited? They tell us 
that our ancestral monkeys were in the 
habit of traveling by alternate jumps from 
the tops of tall trees, perhaps for the reason 
that there were less obstructions up there, 
and the scenery was better. Now it de- 
pended very much on the monkey’s indi- 
vidual self whether he reached his intended 
destination or somewhere else, rather more 
than it does to day to travel in the modern 
railway train, does it not? Which is best ? 
Do not calipers and methods of using them 
admit of improvement ? A MECHANIC. 


The Bicycle vs. the Horse, 
Editor American Machinist : 
Since the novelty of the bicycle has about 
worn off, and we have a reasonably clear 
knowledge of how it stands up, it may be 


of interest to take a look at this little 
roadster as a labor saving and time saving 
institution. In both of these qualities it has 
been shown to be pre-eminentiy successful, 
and as a thing of recognized utility, has 
undoubtedly come to stay. 

The most interesting phase of the subject, 
perhaps, and especially to those interested 
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in things of a mechanical nature, wil] pe 
found in a study of the dynamics involyeg 
in this means of locomotion, as well as others 
with which we are familiar. 

When we consider the small amount of 
energy put forth in the act of walking, jt 
would seem that no mechanical means ould 
be devised by which this effort can be made 
less laborious; especially when time or 
velocity of movement is not considered, 
The more this simple performance is ang. 
lyzed, the more we are convinced that jt 
cannot be improved upon. 

The question might be asked here, does 
the long-legged man possess any advantage 
over the one having shorter legs, if both 
advance alike? Whatever may be the 
answer to this, it is evident that smal! feet 
have an advantage over larger ones, inas- 
much as more energy must be put forth to 
overcome the inertia, and move the greater 
mass at each step. A striking proof of this 
is experienced in the tiring effect produced 
by heavy shoes, or the sudden accumulation 
of mud on the feet. A fit illustration, by 
the way, of the distinguishing features 
between mass and weight. 

These times of lightning speeds will 
tolerate nothing slow. So the bicycle has 
come to the front, and its many phenomenal 
features make it an object of especial interest. 
In examining this wonderfully simple little 
piece of machinery, we naturally inquire 
the reason why it has become so popular, 
and why it has supplanted the horse to 
so great a degree. 

It will readily be seen that first cost cuts 
no figure, for the two are about at par value. 

The cost of maintenance is doubtless in 
favor of the bicycle, yet their owners are, 
no doubt, often made aware of the fact that 
the difference in this respect is not so great 
as might be supposed, and that the cost of 
keeping either well shod is no small item. 

We think the prime cause for the *‘ wheel” 
becoming so popular, may be found in the 
facilities it affords for transportation from 
place to place, and right here comes in the 
subject of the conservation of physical 
forces. In pursuing this, two things are 
made manifest. First, that the powers of 
a horse are used to poor advantage in carry- 
ing a single person over good roads; his 
strength being chiefly expended in moving 
his own massive carcass. Secondly, that 
the real work of moving 100 to 200 pounds, 
at a rate of 8 to 10 miles per hour, is com- 
paratively small, and easily within the 
powers of a person; especially when fric- 
tion is almost eliminated, and gravity is 
only appreciable on inclines, which are 
usually balanced by the ups and downs 
being about equal. We may also see in the 
bicycle, when on a perfectly level and 
smooth road, a striking analogy to the fric- 
tionless sled, mentioned by Professor Wood, 
to illustrate the relations existing between 
weight and mass, and from this stand- 
point we may look at some of the dynamical 
features connected with propelling a bicycle. 

As an example, we will assume that the 
combined weight of a wheel and its rider is 
193 pounds, and that he is traveling on a 
perfectly level and smooth road at the rate 
of 10 miles per hour, or 15 feet per second. 

Then, 193 + 32.166 = 6, which is the 
mass due to this weight. 

Therefore 15 x 6 = 90, the force required 
to attain this velocity. So that were fric- 
tion in the machine and atmospheric resist- 
ance entirely eliminated, and the former in 
the bicycle is reduced to a minimum, then 
the wheel and rider would move on at this 
rate of speed without any further exertion. 
From this it will be clear, we think, that 
aside from the initial force spent in starting, 
the work required of the cyclist on reason- 
ably smooth roads is very light. This will 
be made more apparent, perhaps, if we fol- 
low the rider until he strikes a grade, one, 
we will say, of 55 feet to a mile. 

if when on such a grade a cord be tied to 
the bicycle, it will require a pull of 2 pounds 
to keep the wheel and man from rolling 
backward, for 

55 xX 193 
5,280 
Now, as we say the bicycle is geared 


= 2 pounds. 
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about 5 to 1, that is to say, the pedal moves 
around its axis 3 feet while the wheel ad- 
vances 15 feet, so that to hold the machine 
by pressure on the pedal it will require 
5 x 2 = 10 pounds pressure at this point. 
To this must be added enough force to 
propel the wheel forward at a rate of 6 
miles an hour, we will say, or 528 feet per 
minute, and will assume that 5 pounds 
additional force will do this, making 15 
poundsin all as the average pressure through- 
ont each downward stroke of the pedal. 

From the above data we may now deter- 
mine what part of a horse-power a rider 
exerts while ascending a grade of this kind, 
or any grade that will absorb this amount of 
energy. 

With a forward motion of the machine of 
528 feet, we find the pedal moves around its 
axis at the rate of 105.6 feet per minute. 
Ther 

105.6 X 15 = 1,584 foot-pounds. 

Taking a mechanical horse-power at 33,000 


pounds raised one foot per minute, we have 
1,584 _ 048 H. P. 
33,000 


But we are told by Haswell that ‘‘the 
ordinary work of a horse may be stated at 
22,500 pounds raised one foot in a minute 
for 8 hours a day.” Then we would have 

1,584 _ 07 H. P. 
22,500 

In the first case we see the man-power 
put forth is about the 5 part of a horse- 
power, and in the second about the yz part, 
which at most is only about one-third of 
that which he is estimated to be capable of 
performing. 

The above estimates are not expected to 
be perfectly acurate, but they are suffi- 
ciently so to show the small amount of 
energy necessarily expended on such work 
as compared to that which a horse is capa- 
ble of exercising, and further goes to show 
that the horse is about as unsuitable a means 
of conveyance in many respects as a 10-ton 
locomotive would be for drawing a street 
car. 

We do not wish to relegate our noble 
friend, the horse, to obscurity or drudgery. 
He will always cavort beneath the belle and 
the beau, and air the pleasure seeker on the 
avenues. In husbandry he has his place, 
and on the battlefield is as indispensable as 
man. But in the pell-mell, hustle, and rush 
of city life the horse seems to be at a de- 
cided disadvantage as compared to the glib 
and featherlike little roadster—the bicycle. 

** QUIRK.” 





Figuring Drawings—Indicator Cards 
From the Valve Stem. 
Editor American Machinist : 

Mr. Clough’s views regarding the way in 
which dimensions should read, seem so 
reasonable that the wonder is why his sug- 
gestion is not more in vogue. 

It would save the turning either of the 
head or the drawing, and the latter (perhaps 
the former also) would last the longer. The 
letter F to indicate ‘‘ finish” permits in 
some cases an uncertainty as to the particular 
surface referred to, but, of course, a short 
line may be used to connect the #’ and the 
part to be distinguished. Another plan is to 
place a broken line adjacent to the surface, 
indicating ‘‘finish.” This latter plan I 
think sufficient, but I have run across one 
conscientious draftsman who frequently 
used both on the same drawing. 





Few are likely to find fault with anyone 
who desires to write under a nom de plume 
The choice of a pen name, however, in- 
volves the question as to how far the cogno- 
men may reflect upon the views expressed 
by others. For instance, could anyone 
overlook the sarcasm of the situation in 
controverting the views of a writer who 
signed himself ‘‘ Anti-Chump?” 





It is suggested, I see, that the motion of 
the indicator be taken from the valve stem. 
I remember seeing some cards taken in that 
manner, by, I believe, Mr. F. Ruel Baldwin, 
which were reproduced either in the AMERI- 
CAN Macutnist or Power. Whilst they had 
an uncanny appearance, they enabled the 
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engineer to adjust the valves, and later, 
when cards were taken in the usual way, 
demonstrated that the scheme proposed 
would stand the strain of practice. 

GATH. 


Not a New Pianimeter. 
Editor American Machinist: 

In your issue of 11th inst. I see a descrip- 
tion ofa ‘‘new” planimeter. Several months 
ago you published a description of one 
(copied in an English journal from your 
columns) which I had made and sold quite 
a numberof yearsago. You will find, upon 
examination, both to be identical in princi- 
ple. Those which I have made have been 
in public use in this country for about ten 
years. Huco BimuGRamM. 

Philadelphia, Pa. 

[Mr. Bilgram’s planimeter employs the 
same sliding wheel, and is, of course, 
founded upon the same mathematical princi- 
ples, but there are new features about Mr. 
Willis’ instrument, which we think justi- 
fied us in calling it new—its ready use of 
any one of six different scales, and its adapt- 
ability to different conditions by adjustment 
of distance between centers, for instance. 
—Ep.| 


Safety Valve on the Monkey 
Wrench. 
Editor American Machinist : 

We all know that a bolt can be screwed 
up further with a four-foot wrench than 
with the fingers. Mr. Johnson says this is 
due to the fact that a// materials are elastic. 
Professor Wood's bolt, under a strain, due 
to the action of the wrench of 4,000 pounds, 
will be extended and the cylinder head will 
be compressed. Assume the extension and 
compression to be equal, and say .01 inch 
for each 4,000-pound load, and in proportion 
for any other load. Then if we apply an 
additional load of 4,000 pounds by putting 
steam into the cylinder, the bolt will have 
8,000 pounds to carry wnless it stretches some 
more. But 8,000 pounds’ will stretch the 
bolt .02 inch, and if the bolt be extended 
that much the elastic recoil of the compressed 
parts will be wholly relieved, and we will 
have left only the 4,000 pounds of steam 
load. As 4,000 pounds will not stretch the 
bolt .02 inch, and as 8,000 pounds will stretch 
it more than .01 inch, it is obvious that there 
must be a point somewhere between these 
distances when the load and the resistance 
will be equal. In this case, the load will be 
6,000 pounds and the extension .015. Of 
this load, 2,000 pounds will be due to the 
elasticity of the compressed parts, and this 
furnishes all of the joint-making element. 
If we wish to be exceedingly ‘‘ fine” in this 
matter, we cannot deduct all initial strain, 
due to screwing up, neither can we neglect 
it wholly. As I understand the scope of 
Professor Wood's article, he was not trying 
to be ‘‘ fine,” but just generally, or practi- 
cally, accurate. The conclusion, that the in- 
itial strain on a bolt, due to the wrench, 
should be deducted from the ultimate 
strength available for use, is ‘‘ practically ” 
correct. The safety valve on the wrench is, 
therefore, a goodidea. SuUPERANNUATED. 


The 


Lists of Technical and Manual Train- 
ing Schools. 
Editor American Machinist : 

Iam very glad to learn that many manu- 
facturers do realize the importance of send- 
ing their printed matter to technical schools. 
Besides the letters of inquiry in the AMERI- 
cAN Macuinist, I have received a number 
of personal letters asking for a complete list 
of the engineering schools of this country. 

The Engineering News of March 26, 1892, 
gives quite a complete list of schools that do 
work in engineering. This list has been re- 
published by Dr. Thurston in his paper on 
‘* Technical Education in the United States,” 
in the Transactions of the American Society 
of Mechanical Engineers for 1895. This list 
does not contain the names of a great num- 
ber of manual training schools that buy as 
much general machinery as any of the 
schools doing advanced work. One of the 
best lists of schools and colleges, including 
all manual training and engineering schools, 
is the ‘‘ American College and Public School 


Directory,” published annually by C. H. 
Evans & Co., St. Louis, Mo. 
C. R. RicHarps. 
University of Nebraska. 


Design of Water Wheels. 
Editor American Machinist : 

In the discussion of the paper on the 
turbine at the Tremont Mills, Lowell, by 
Prof. De Volson Wood, at the Detroit meet- 
ing of the A. 8S. M. E., some one propounded 
a query as to whether the theory or the 
constructioa came first, the results of the 
tests of the turbine agreeing so closely with 
the theoretical results as worked out by Pro- 
fessor Wood. 

I think this question can be very easily 
answered. My old friend, Mr. Boyden, spent 
many months, if not years, in working out 
the theory of the turbine before the first one 
was constructed, and the results of the first 
one proved that he had mastered the theory. 
As my friend, Mr. Wm. E. Worthen said, in 
the discussion on the paper by Mr. Allison, 
entitled ‘‘ The Old and the New,” Mr. Boy- 
den used purely arithmetical calculations, 
and in the words of Professor Pierce, spent 
months in attaining results, which the higher 
mathematics would have given him in a 
few hours. He always had a large corps of 
young assistants at work, making calcula- 
tions under his directions, and kept them 
very busy too. The curves in the crown 
and base plates of his turbines into which 
the sheet metal buckets were set and rivet- 
ed, were all cut by a machine which he de- 
vised for the purpose, and which was built 
at the Lowell: Machine Shop. It is so long 
since [ saw it in operation, over 50 years, 
that my recollection of it is very indistinct, 
but so far as I can recall it, it cut a cycloidal 
curve. 

I think he bequeathed all his papers and 
calculations on turbines to the late Jas. B. 
Francis, engineer for the Locks & Canals 
Co., of Lowell, and it is possible that they 
may be now in the possession of his son, 
Col. James Francis, who succeeded him in 
that position. 

Mr. Boyden’s own turbines gave a very 
high percentage of net effect at full gate, 
but the result at partial gate was poor, ow- 
ing to the abrupt ‘‘ cut-off” of the cylinder 
gate, and this has been instrumental in lead- 
ing to the adoption of the ‘‘inward flow” 
wheels with external gates, where by suit- 
able ajutages to the cylinder, or by vari- 
ous other forms of hinged or sliding gates, 
an unbroken flow of water to the buckets 
was obtained. These points were noted by 
me in a paper laid before the A. 8. M. E. 
some years since. 

In regard to Mr. Rockwell’s: suggestion 
that the manner of getting up new wheels 
was ‘‘to get up something and send it to 
Holyoke to be tested,” I must also disagree 
with him. 

The Swain wheel was got up by an ingen- 
ious mechanic who had worked at Lowell 
under Mr. Boyden’s directions, and who ap- 
plied his ideas to the farther development of 
Mr. Francis’ ‘‘ inward flow” wheel, which 
in turn was derived from the ‘‘ Howd.” 

Stout, Mills & Temple got up the Ameri- 
can turbine somewhat on the lines of Mr. 
Francis’ wheel, and then copied the Swain 
for the ‘‘ New American.” 

Rodney Hunt also copied the Swain very 
nearly, and the late J. H. Risdon spent years 
in calculation and experiment on the old 

‘*Van-de-water” wheel before the Holyoke 
flume was in existence. Mr. W. W. Tyler, 
now with Jas. Leffel & Co., was for many 
years with Mr. Risdon, and can, I believe, 
furnish some information as to the amount 
of theoretical calculation, which went into 
the development of that wheel. It is certain 
that since the Centennial Exposition in 1876, 
when the Risdon wheel distanced all com- 
petitors, many of the later wheels have 
drawn freely on its designs for buckets and 
gates, and the long, deep slant of the Ris- 
don bucket is the main feature in some of 
the newer wheels. 

The ‘‘ Boyden wheel,” so called, was at 
once adopted by various machine shops, but 
they either do not know, or paid no regard 
to, Mr. Boyden’s rules for construction. 


‘ 


587 





They were simply crude copies of Fourney 
ron’s general plan, and one of them, of which 
I have the record, a 72-inch wheel under 24 
feet head, gave only 73} per cent. at full 
gate, 50 per cent. at } gate, and 30 per cent. 
at § gate. 

The Fourneyron wheel, designed for a 
very small volume of water under a high 
fall, had very small apertures of discharge, 
and the result of copying it too closely at 
Fall River, was that the mills were stopped 
in the autumn by the wheels being filled 
with eels. 

The same trouble from leaves and other 
rubbish has happened in many places, and 
has led to the general disuse of this wheel, 
and the substitution of forms with much 
larger apertures. 

These newer forms of wheels, being usu- 
ally cast in one piece, are also very much 
cheaper than the ‘ built-up” Boyden tur- 
bine, and give better average net results. 

Charleston, N. H. SAM'L WEBBER 





A Successful Small Punch, 
Editor American Machinist : 

The punch holder, shown by A. P. Hyde, 
Machinery Agency, is not good enough for 
severe duty. By inference, I ‘‘ guess,” the 
stripper, though not shown, is just as bad. 
For cylindrical punches, the stripper should 
be just as good as any other part of the ma- 
chine. The inclosed sketch gives the idea 
of a machine that punched } inch rivet holes 
in $inch merchant iron successfully, to the 
extent of many thousands. The slide A was 
bored about 1$ inches diameter and closed at 
the bottom by a hard steel. bushing F to 
guide the extreme end of punch, which was 
about 4} inches long. The alternate steel 
and rubber washers were about 14 inches 
diameter and }-inch thick. 2B was around 
plug to push down the punch and steel 
washer, compressing the rubber, which, on 
the return, furnished all the ‘‘ drawback” 


Steel 


Rubber 
Punch 
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required. C, D and # were cam-driven 
levers, timed as follows: C, D and Z 
traveled together until the bar was strongly 
held between the guide F’and the die; then 
with some springing of @ and D, to suit 
slight differences in the work, the slide 
stopped, and # went on driving the punch 
through and letting go sharply. The com- 
pressed rubber withdrew the punch, and 
then Cand D drew back the slide. As the 
bars were generally long ones, and often not 
quite straight, the pressure put on by the 
slide was made great enough to bring them 
to a fair bearing. The ‘‘ drawback” head of 
the punch was just ‘‘ pounded on,” like a 
rivet. As it is thirty-five years since I used 
this machine, I cannot give any better fig- 
ures, nor can [ say how fast it ran, other 
than to say it did not keep me waiting after 
it was started. SUPERANNUATED. 
————_-@>o—__. 

It is consoling and reassuring sometimes 
to come across examples of bad workman- 
ship in other trades than ours. A very bad 
case occurred lately to a physician whom 
we happened to know. By mistake (bad 
workmanship) he took a dose of chloral, 
enough to kill ten men. Then he went 
searching among his books for an antidote, 
and didn’t find it (bad workmanship.) Then 
he ran into a neighboring doctor’s office for 
help, and before anything effective could 
be done, or because it was too late to do 
anything, the unfortunate physician had 
paid for his bad workmanship with his 
life. 
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The Bicycle’s Day. 





Rarely has any product of the machinist’s 
art worked so rapid a revolution, or exerted 
so decided an influence upon our manner of 
life as is now witnessed in the case of the 
bicycle. This simple machine has for the 
first time really put the human race upon 
wheels; its relative cheapness, its ready 
availability, its exhilarating influence and 
general all-around usefulness, making it one 
of the most popular vehicles ever devised. 

And, in our opinion, this popularity will 
be permanent or, at least, will continue 
until some possible new invention shall have 
superseded the present machine. It is true 
there are those who think wheeling is noth- 
ing more than a fad, which will soon dis- 
appear, but no one who has ever learned to 
ride, and who knows the pleasure there is in 
riding, and the useful service a wheel can 
render, ever expresses such an opinion. 
The fashionable set, which is now combin- 
ing bicycle riding with five o’clock teas and 
other social functions, will, of course, give 
it up for some other fad, but the great mass 
of the people will, we feel sure, make in- 
creased use of the wheel for a long time to 
come, and that its use is already so general 
as to make its influence greatly felt is shown 
by the constant reference to it in connection 
with all sorts of new adjustments in social 
and business affairs. 

How far-reaching its influence may be is 
shown by the fact that the decreased ship- 
ments of grain by lake boats to the East is 
attributed to the displacement of horses by 
the wheel, and by the trolley, and those 
who look after matters of taxation find that 
a number of industries connected with the 
use of horses have been seriously affected, 
and their tax-yielding powers considerably 
lessened. In lieu of this, it is therefore pro- 
posed to levy a special tax upon bicycles, 
which, it seems to us, is unwise. The wheel 
is essentially the poor man’s vehicle ; its use 
is desirable in every way, and should not be 
discouraged by a special tax, especially in 
view of the fact that the manufactories con- 
cerned in making them are already taxed in 
most cases. 

One of the most striking effects of bicycle 
riding is to be seen in its effects upon road 
building and improvement, and this matter 
of road improvement is so important in its 
effects upon society as to be a surprise to 
those who investigate it for the first time. 
It is declared that improved roads in one 
county in New Jersey, which improved 
roads were the direct result of wheelmen’s 
efforts, nearly doubled the value of the land 
lying along the improved roads, and, as 
neither industrial establishments, nor any 
kind of property, except land, was increased 
in selling value, it would seem as though 
this fact should clearly indicate where defi- 
ciencies in assessment valuations might prop- 
erly be made up. 

In the meantime the machinist and his 
allies are certainly deriving great benefit 
from this new development ; the wheel upon 
the road having kept many another wheel 
turning, which would otherwise have been 
motionless during the past two years. 

The number of wheels manufactured and 
sold last year in this country is estimated at 
200,000, while this year’s product will, it is 
thought, be quite double that number, and, 
so far as can be judged from contemplated 
enlargements of factories, and from con- 
tracts already made for material, next year’s 
production will be over 700,000. We are 
exporting wheels in considerable numbers, 
and this export feature of the business seems 
likely to be important. 

—_-e—__—_. 
The Present Relation of the Foundry 
to the Machine Shop. 





The modernization of the foundry and 
the revolution in its methods seem to have 
begun more recently than the same processes 
in the machine shop, but the changes have 
since occurred more rapidly, and to-day the 
transformation is perhaps more complete. 
This is not necessarily saying that the 
foundry is to-day in advance of the machine 


yrhor, nor in any way instituting any in- 


vidious comparisons in that line. But it 
must be evident to all that the relations of 
the foundry to the machine shop have 
greatly changed. The machine shop must, 
of course, have its, castings, but is the 
foundry as necessary a part of each indi- 
vidual machine works as it once was? Does 
it always in these days pay the machine 
shop to have its own foundry? The ob- 
vious answer, the common-sense answer, 
apparently, and the answer most frequently 
formulated, unfortunately does not answer 
the question. The machine shop is run 
primarily to make money. The foundries, 
of course, are also run to make money, and 
they compete in a lively way for the privi- 
lege of furnishing castings to the machine 
shop, and, of course, they find profit in 
their work. Why, then, should not the ma- 
chine shop retain all this profit for itself? 
Undoubtedly it should and it could if it 
could reproduce all of the conditions neces- 
sary to success. But herein is encountered 
the change that has occurred in the foundry. 
A foundry plant is more elaborate and costly 
than once was found sufficient, and the 
products of the foundry have differentiated 
so that even an independent and fully 
equipped foundry now has its special class 
of work, and does not make everything as 
every foundry used to do. 

The larger engine-building shops, the ma- 
chine tool builders, and all the establish- 
ments that turn out heavy machinery in 
considerable quantities must, of course, have 
their own foundries, but the number of 
large shops so equipped, who still find it to 
their interest to get special castings else- 
where, is astonishingly large. The machine 
shop without its own foundry is by no 
means as badly handicapped as it would 
have been, say, any time before the war. 
The small and growing shop to-day has one 
element of success in its favor, in that it is 
usually able to get good castings at low 
rates. We expect to see the independent 
machinery foundries grow, and to see all 
interests generally promoted by their con- 
tinual development. 

me 
What is a Car Fender? 








The Director of Public Safety in Phila- 
delphia has done us a great service and re- 
lieved our mental strain by defining a car 
fender as follows : 

** Nothing is a fender that does not project 
in front of the car in such a way as to keep 
people from coming in contact with the front 
of the car.” 

The fender is, of course, for the protec- 
tion of the car, and not for the protection 
of the public. Anyone would understand 
this who would look at the fenders in use. 
The gridirons that project a yard or so in 
front of the car and about a foot from the 
track only need a series of spear points 
projecting (front of them to make them 
complete. ‘They would then protect the 
car effectively, and they seldom fail now. 

The fender idea is all wrong. No fender 
can be attached to the body of the car and 
be carried close enough to the track to en 
able it to do any effective service in saving 
persons frominjury. It must be high enough 
to clear the track at all times, which means 
that if it surely clears the track when the 
car is heavily loaded, and especially when it 
is overloaded at one end, and pitching up 
and down, then when thecar has a light load 
or is overloaded at the other end the fender 
will be high enough to pass over a person 
instead of scooping the body up. This is 
what usually happens with the fenders actu- 
ally in use, and writers in the columns of the 
daily press are indulging in facetious com- 
ments upon the different styles of injuries 
inflicted by the fenders in the different 
cities. 

When the cable cars commenced run- 
ning upon Broadway in this city they were 
equipped with so-called fenders, and several 
fatalities were the almost immediate result. 
They did not have the worst form of fender 
that has been used or is still in use, so their 
death record did not run very high. A writer 
in these columns called attention to the ab- 
surdity of the fender idea in general, and to 
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the fender device upon the Broadway cars 
in particular, and they were soon after taken 
off and since then the record for safety of 
the Broadway cars has been remarkably 
good. The Broadway fender was not the 
worst possible because it did not project out 
in front of the car, and, therefore, did not 
usually strike the victim at as high a speed 
as the advanced and improved (?) fenders do, 
While the person is being struck the motor- 
man or gripman is usually applying the 
brake, so that the farther the car goes after 
the person is observed the slower it will go, 
and the fender that is even with the end of 
the car will not strike at as high a velocity 
as the fender which projects three or four 
feet in advance of it. The principal cvyil 
feature of the fender attached to the body 
of the car is that on account of the changing 
hight of the car with the distribution of the 
load the fender is necessarily so high above 
the track that it usually rides over ‘the vic- 
tim, rolling and crushing him, rather than 
running under and picking him up as it is 
assumed to do, and this feature is the more 
aggravated the farther the fender projects. 

The safety of the public will be promoied 
by discarding the fender and the fender idea 
entirely. The wheel guard attached to the 
truck, that does not play up and down with 
the changing load or the vibration of the 
car, can be made to travel constantly within 
an inch of the track, and can also, and in 
practice actually does, run under and pick 
up instead of running over and crushing 
what may come before it. The fact that it 
is located so far back from the extreme front 
of the car is also an advantage, as it gives 
a longer time for stopping the car, or at 
least materially checking its speed before 
the object is reached. It really does seem 
that the best form of wheel guard close to 
the wheels and close to the track, the face 
slanting backward and the front platform 
of the car as free as possible of all projec 
tions beneath it, is the safest arrangement 
that has yet been devised. The laws or or 
dinances requiring fenders when no fender 
has been or probably can be invented are ab- 
surd. 

—_--ae———— 


A Piece-Rate System. 





No one can read the paper by Mr. Fred. 
W. Taylor, part of which we publish in 
condensed form elsewhere, without being 
impressed by the fact that its author has 
given a great deal of very careful thought 
to a problem, the solution of which is of 
very great importance to those who work 
in, or who own machine shops, and yet 
which receives surprisingly little attention 
in the way of original thought. 

The average employer seems never to 
bestow much real thought upon the matter 
of hiring and paying men. He usually aims 
to pay about the ruling rates of wages, and 
then depends upon his ‘‘system” or the 
vigilance of his foremen for results. 

Mr. Taylor has fully understood the short- 
comings of the ordinary plans, has fully 
appreciated the value of good feeling be- 
tween employer and employe, and _ has 
adopted an unique method of securing the 
kind of service, without which it is im- 
possible to get the maximum output from a 
manufacturing plant. 

We hope the paper will be widely read 
and carefully studied. Every employer 
should at least be acquainted with it, and 
no workman should feel any hesitancy in 
calling his employer’s attention to it. It is 
a record of actual experience in which very 
nearly, if not quite the utmost, possible 
amount of work was done in a machine 
shop, at a cost considerably below what had 
been possible by other plans, and yet by 
which the men’s wages were considerably 
increased and good feeling all round pro- 
moted—a general result not so often at- 
tained, but that the method by which it was 
done ought to attract considerable attention. 

5 al 
The Demand for Iron. 








Though iron now enters so largely into 
the construction of other things besides ma- 
chinery, it yet remains true, probably, that 








395 


y cars 
taken 
ety of 
k tbly 
t the 
Ct out 
d not 
speed 
rs do, 
hotor- 
r the 
after 
Il go, 
nd of 
locity 
four 
| evil 
bo ly 
ging 
of the 
ubove 
€ vic- 
than 
3 it is 
more 
jects. 
noted 
idea 
O the 
with 
f the 
‘ithin 
nd in 
pick 
shing 
at it 
front 
vives 
or at 

efore 
seem 
se to 
face 
form 

ojec 

ment 

r or 

nder 

e ab- 


red. 
h in 
eing 
has 
ight 
s of 
vork 
yet 
ition 


> to 
itter 
ims 
and 

the 


lort- 
ully 
be- 
has 
the 


m & 


“ead 
yer 
and 
y in 
[t is 
ery 
ible 
line 
had 

by 
bly 
oro- 


nto 
ma- 
hat 





Jury 25. 1895 


there is no better indication of the present or 
nearby future condition of the machinery 
business than is to be found in the demand 
for iron, and this demand is almost if not 
quite without precedent for this season of the 
vear. The Iron Age, the leading authority 
in such matters, said last week regarding the 


demand for iron : 

The markets have been relatively quiet, 
not because the situation is not as favorable 
as it has been, but simply because the ma- 
iority of sellers are unable to take more 
business and because the buyers generally 
have covered their urgent requirements. 
The fact that makers are being crowded for 
deliveries is a good proof that the heavy de- 
mand continues in spite of the circumstance 
that we are in the dull season of the year. 
Usually, at this time, when the efficiency of 
labor is reduced by the hot weather, the ma- 
jority of rolling-mills stop for repairs and 
stock-taking. This year every wheel must 
be kept turning to satisfy customers. 


ame 
All true Americans will probably indorse 
the action of the engineer force of the ‘‘St. 


Louis,” who, when they arrived at South- 
ampton on the 8d, rushed their work for- 
ward as fast as possible, and then insisted 
upon going ashore on the 4th and celebrat- 
ing the day. The officers of this only simon 
pure American steamship were unpatriotic 
enough to object to this, but that made no 
difference, though the men upon arrival 
here were fined one day’s pay. They seemed 
not to mind this very much, however, and to 
think that the vindication of an American’s 
right to celebrate his country’s birthday was 
worth what it cost them. 


aa 
—_— 


The torpedo boat ‘‘ Ericsson” seems to be 
particularly unfortunate. We have before 
mentioned some accidents which occurred to 
her machinery when making or preparing to 
make a trial run, and on the 17th inst., near 
New London, while running at high speed, a 
cylinder of one of the engines was wrecked 
and the escaping steam severely scalded 
several men who were in the engine room; 
the most severely injured man being William 
Merwin, a machinist, of Dubuque, lowa— 
where the vessel was built. It is stated that 
Mr. Merwin had just received engineer’s 
papers, after passing an exceptionally good 
examination. 





——__ - a oe —_—_——_ 

Mr. W. H. Pike, Jr., who for the last two 
years has been superintendent of the shops 
of the Brady Mfg. Co., Brooklyn, N. Y., 
has resigned, and Mr. Oluf Tyberg, M. E., 
a well-known designer and engineer, has ac- 
quired an interest in the business, and takes 
the position of superintendent of the shops. 

———_ - a oe —_—_—_—_ 

As the result of a competitive examination, 
Mr. Esdaile, Charlottetown, P. E. I., has 
been appointed Dominion Inspector of Boil- 
ers and Machinery of Steamboats for the 
province of Nova Scotia. Mr. Esdaile is 
numbered among the friends of the AMERI- 
CAN MACHINIST. 

—_- 





It is announced that the trial run of the 
‘St. Louis” will probably take place in the 
English Channel sometime next month, and 
that ‘‘it will be conducted with extreme 
secrecy, no representatives of the press being 
permitted to be present.” 

——__-pe——__—_ 

The Engineer, of London, is to arrange a 
competitive trial of road carriages driven by 
steam or other power, and will give prizes 
amounting to 1,000 guineas to the most suc- 


cessful. 
—_—__ +e. ____ 


Literary Notes. 





DIE MASCHINEN ELEMENTE. Ihre Berech- 
nung und Konstruktion, mit Riicksicht auf die 
Neueren Versuche. Von Prof. C. Bach. 


This work, written in the German lan- 
guage, treats on the elements of machine 
design. It is the third edition, revised to 
suit the most recent practice. Those who 
are acquainted with the German language 
will find this work to be an exceedingly 
valuable and useful one. It contains 610 
pages 7x104 inches, not including the 45 
double-page mechanical drawings of various 
details of machinery, given at the end of 
the book ; these drawings, and the general 
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make up of the book, are of a high character. 
As to the reliability of the rules and formule 
we believe that the name of Prof. C. Bach 
is a sufficient guarantee for their correct- 
ness. The book is published by the J. G. 
Cotta’sche Buchhandlung, Stuttgart, Ger- 
many. Price not given. 
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Questions of general interest relating to subjects dis- 
cussed in Ad columns will receive attention in this 

















department. writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 


that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cunnot undertake to answer questions in 
“next issue.” This department is usualiy crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 





(288) B. A., ——, New Jersey, writes : 
Kindly refer me to a book or publication 
treating on such engines as are used in fly- 
ing machines. A.—We do not know of a 
book which gives illustrations and descrip- 
tions of this class of engines ; however, in 
the ‘‘ Proceedings of the International Con- 
ference on Aerial Navigation,” held in Chi- 
cage, August 1, 2, 3 and 4, 1893 (now 
published in book form by the American 
Engineer and Railroad Journal, 47 Cedar 
street, New York) you will find much that 
is useful to know in designing such engines, 
as well as much useful information in regard 
to the construction of the flying machine 
and its details. 2. Is there any standing 
award offered for a flying machine? A.— 
Not that we know of. 


(289) H. T., Boston, Mass., asks: What 
kind of leather is used for hydraulic pump 
packing ? A.—Oak tanned sole leather from 
the back of a hide gives very satisfactory 
results. 2. Are these leather packings lubri- 
cated ? If so, what lubricant is used? A.— 
After the leather packing has been com- 
pressed to the desired form and then dried 
by a moderate heat, and finally trimmed, it 
is immersed in blood warm beef tallow, and 
when thoroughly soft the surface is wiped 
off and the packing placed.in the recess 
prepared for it. The general treatment of 
the leather for the packing is as follows: 
It is soaked over night in clean water so as 
to make it soft and pliable, it is then cut to 
the required shape for compression in a 
cast-iron form; the process of compression 
must be slow; after compression the leather 
is dried by a moderate heat, then removed 
from the cast-iron form and carefully pared, 
after which it is immersed in the beef tallow 
as stated above. Failures result with poor 
leather, or leather of uneven thickness, 
insufficient time in soaking, and molds of 
improper shape, which are liable to break 
the grain of the leather, causing it to rot 
rapidly by water being forced through it by 
the pressure to which it is subjected. 


(290) D. W., Chelsea, Mass., writes: 
Suppose an engine with a fly wheel 20 feet 
diameter, and a fixed cut off, no governor, 
is running at a uniform speed under a cer- 
tain load. Now, on the other hand, sup- 
pose that we reduce the diameter of the fly 
wheel to 15 feet, but make no other change 
whatever, will this engine become more 
powerful? In other words, is the fly wheel 
considered to be a lever of the third class, 
and does it become more powerful as the 
length of lever is reduced, the power and 
point of application remaining the same ? 
A.—yYou are evidently thoroughly mixed 
up on these subjects. We cannot see what 
the principle of the lever has to do with 
the action of a fly wheel. You even seem 
to be muddled up on the subject of the 
lever, probably due to the useless way of 
dividing levers into three classes, as given 
in the older text-books. All computation 
relating to levers of any kind are based on 
one fundamental formula, and there is no 
necessity of . dividing levers into three 
classes. A fly wheel is not used for the 
purpose of increasing or decreasing the 
power of an engine. The pressure on the 
crank pin of an engine is variable during 
each revolution, and when this pressure is 
in excess of the mean, the energy due to 
this excess is stored up in the fly wheel, and 
when the pressure on the crank pin is below 
the mean the fly wheel gives out some of its 
stored-up energy. The velocity of rotation 
would vary considerably at different parts 
of a revolution if a fly were not used 
to store and restore the surplus energy. 
Hence the fly wheel is used for the purpose 
of giving the engine a uniform rotative 
speed. A reduction of the diameter of a fly 
wheel, and keeping the weight of the rim 
the same, may result in unsteadiness in the 
running of an engine. 


(291) Ice, Dayton, Ohio, writes: In the 
transmission of power by a belt, I was com- 
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pelled by circumstances to make the dis- 
tance between the two shafts as small as 
possible, and in looking for some information 
about this matter in technical books and 
papers I could not find a thing that would 
advise me. But remembering that I had 
seen a plant where 125 horse-power was 
transmitted from an engine by means of a 
belt to a line shaft, 15 feet off from the center 
of engine shaft, both centers of shaft in a 
horizontal line, the same in my case, I 
thought I could transmit 30 to 40 horse- 
power with the sbafts 14 feet 6 inches apart. 
In both cases no tension pulleys were used. 
But now the party complains about burning 
the belt, hot boxes, and some other things, 
and they have the same complaint in regard 
to another belt transmitting 20 horse-power, 
distance between shaft centers being 20 feet. 
These complaints make me believe that the 
plant was not properly erected. Please pass 
your opinion on this matter, and also give 
rule, if any, for the distance between shafts. 
A.—The distance between the pulleys is a 
little shorter than they should be for the 
best results. However, we believe that the 
principal cause of the trouble is due to the 
tightness of the belt. The belt should be 
allowed sufficient slackness to move with a 
loose undulating vibration on the returning 
side, as a test that it has no more stress 
imposed upon it than is necessary for trans- 
mitting the power. It is not easy to give 
a definite rule as to what the distance be- 
tween the pulleys should be. circumstances 
generally have much to do with the arrange- 
ment, and the engineer must be guided by 
his experience and good judgment. A 
general rule may be stated thus: Where 
narrow belts are to run over small pulleys, 
15 feet is a good average, the belt having a 
sag of 14 to 2 inches. For wider belts work- 
ing on larger pulleys, a distance of 20 to 25 
feet does well, with a sag of 24 to 4 inches. 
For main belts working on very large 
pulleys, the distance should be 25 to 30 feet, 
the belts working well with a sag of 4 to 5 
inches. If too great a distance is attempted, 
the weight of the belt will produce a ver 
heavy sag, drawing so hard on the shaft 
as to produce great friction in the bearings, 
while at the same time the belt will have an 
unsteady flapping motion, which will de- 
stroy both the belt and the machinery. 
Heating may also be caused by an insuffi- 
cient bearing surface in the bearings, or by 
a weak line shaft, but our impression is 
that if the tension in the belt is decreased, 
the trouble will cease. 


(292) C. V. A., Baltimore, Md., writes: 
Inclosed please find a sketch of a main cross- 
head guide for a vertical engine. The 
pressure on this guide is 6,946 pounds. 
Please give mea formula for computing the 
thickness of the faces of this guide so that 
they will be stiff enough to resist pressure 
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upon them ; the sides are to be 1 inch thick. 
A.—The width of the guide being compara- 
tively great for the pressure, the length of 
the crosshead will be comparatively short, so 
that we may assume that the whole pressure 
or load is concentrated at the center of the 
guide. The thickness of the sides is known, 
it is 1 inch; now let us assume a thickness 
for a of the faces, say, # inch, and then com- 
pute the weight which this hollow guide 
will support with safety. We may consider 
this guide to be a hollow beam supported at 
the ends, 38 inches between the supports. 
The weight which a beam of this kind can 
support is found by the following formula : 
_4xS_  BD*—ba’ 1 
W rot x D , (1) 

in which W = weight or pressure in pounds, 
S = stress per square inch, for cast-iron we 
may take S = 6,000 pounds, / = distance be- 
tween supports, B = outside breadth of 
guide, D = outside depth of guide, b = in- 
terior breadth, and d = interior depth; all 
these dimensions should be taken in inches, 
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Taking a value 6,000 pounds for S the above 
formula will reduce to 


W = 4,000, BD? —b a? 
l D 
Now substituting for the letters in formula 


(2) their values as given in the question, we 
have 


w = 4000 , 7.5 X 8% — 5.5 X 1.58 


(2) 


38 3 
4,000 ., 202.5 — 18.5 . 
=< ———__ =" = 6,456 pounds. 
38 a 5 6,456 pound 

This result is less than the given pressure on 
the guide, but since this pressure is to some 
extent distributed over the guide we may 
assume that the guide of the above dimen- 
sions is strong enough. And a thickness of 
# inch for the metal of the face of guide is 
also strong enough for any pressure which 
any portion of this face has to resist. 
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Gear Wheels, Gear Cutting.” Grant; see page 592. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Marine [ron Works, Chicago (new catalog). 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 


Engine Castings, 1 to 6 Horse-power Vertical. 
The Humphrey Foundry, Bellefontaine, Ohio. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Too! Co., Buffalo, N.Y. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


American packing rings are in touch with the 
cylinder. New circular about rings and pistons. 
J. H. Dunbar, Youngstown, O. 


New and valuable book, ‘‘ Hawkin’s Aids to En- 
gineers’ Examinations,’’ with questions and s#n- 
swers; leather bound, gold edges, $2 postpaid; cat- 
alog. Theo. Audel & Co., 91 Liberty St., N. Y. 

Machine work solicited; complete equipment 
modern machine tools; gery | designing, 
experimental work; tech. assistance if re aired; 
best facilities & very reasonable prices. P. Pryibil, 
512-524 West 4ist St., N. Y. See page 596. 

Just Published—**The Modern Machinist,” by 
John T. Usher. Price, $2.50. Each of its 257 illus- 
trations represents anew device in machine shop 
practice ; a new book from cover to cover ; agents 
wanted in every machine shop; send for special 
illustrated circular, Norman W. Henley & Co., 132 
Nassau street, New York. 
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A Piece-Rate System—I.* 
By Frep. W. TayLor, GERMANTOWN, 
PHILADELPHIA, Pa. 








The ordinary piecework system involves 
a permanent antagonism between employers 
and men, and a certainty of punishment 
for e.ckh workman who reaches a high rate 
of officincy. The demoralizing effect of 
tls system is most serious. Under it, even 
t' best workmen are forced continually to 

he part of hypocrites, ts hold their own 
is ae struggle against {Le encroachments 
of their employers. 

The system introduced b he writer, how- 
ever, is directly the oppe. e, both in theory 
and in its results. It nm ikes each work- 
man’s interests the same us that of his em- 
ployer, pays a premium for high efficiency, 
and soon convinces each man that it is for 
his permanent advantage to turn ovi each 
day the best quality and maximum quantity 
of work. 

The writer has endeavored in the follow- 
ing pages to describe the system of manage- 
ment introduced by him in the works of the 
Midvale Steel Company, of Philadelphia, 
which has been employed by them during 
the past ten years with the most satisfactory 
results. 

The system consists of three principal 
elements : 

(1) An elementary rate-fixing department. 

(2) The differential rate system of piece- 
work, 

(8) What he believes to be the best method 
of managing men who work by the day. 

Elementary rate-fixing differs from other 
methods of making piecework prices in 
that a careful study is made of the time 
required to do each of the many elementary 
operations into which the manufacturing 
of an establishment may be analyzed or 





* Abstracted from a pad presented at the 
Detroit Meeting of the American Society of Me- 
chanical Engineers. 
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divided. These elementary operations are 
then classified, recorded and indexed, and 
when a piecework price is wanted for work, 
the job is first divided into its elementary 
operations, the time required to do each ele- 
mentary operation is found from the records, 
and the total time for the job is summed up 
from these data. While this method seems 
complicated at the first glance, it is, in fact, 
far simpler and more effective than the old 
method of recording the time required to do 
whole jobs of work, and then, after looking 
over the records of similar jobs, guessing at 
the time required for any new piece of work. 

The differential rate system of piecework 
consists briefly in offering two different 
rates for the same job; a high price per 
piece, in case the work is finished in the 
shortest possible time and in perfect condi- 
tion, and a low price, if it takes a longer 
time to do the job, or if there are any imper- 
fections in the work. (The high rate should 
be such that the workman can earn more 
per day than is usually paid in similar 
establishments.) This is directly the oppo- 
site of the ordinary plan of piecework, in 
which the wages of the workmen are re- 
duced when they increase their productivity. 

The system by which the writer proposes 
managing the men who are on day work 
consists in paying me« and not positions. 
Each man’s wages, as far as possible, are 
fixed according to the skill and energy with 
which he performs his work, and not accord- 
ing to the position which he fills. Every 
endeavor is made to stimulate each man’s 
personal ambition. This involves keeping 
systematic and careful records of the per- 
formance of each man, as to his punctuality, 
attendance, integrity, rapidity, skill, and 
accuracy, and a readjustment from time to 
time of the wages paid him, in accordance 
with this record. 

The advantages of this system of manage- 
ment are: 

First. That the manufactures are pro- 
duced cheaper under it, while at the same 
time the workmen earn higher wages than 
are usually paid. 

Second, Since the rate-fixing is done from 
accurate knowledge instead of more or less 
by guesswork, the motive for holding back 
on work, or ‘‘soldiering,” and endeavoring 
to deceive the employers as to the time 
required to do work, is entirely removed, 
and with it the greatest cause for hard feel- 
ings and war between the management and 
the men. 

Third. Since the basis from which piece- 
work, as well as day rates, are fixed is 
that of exact observation, instead of being 
founded upon accident or deception, as is 
too frequently the case under ordinary 
systems, the men are treated with greater 
uniformity and justice, and respond by 
doing more and better work. 

Fourth. It is for the common interest of 
both the management and the men to co- 
operate in every way, so as to turn out each 
day the maximum quantity and best quality 
of work. 

Fifth. The system is rapid, while other 
systems are slow, in attaining the maximum 
productivity of each machine and man ; 
and when this maximum is once reached, it 
is automatically maintained by the differen- 
tial rate. 

Sixth. It automatically selects and attracts 
the best men for each class of work, and it 
develops many first-class men who would 
otherwise remain slow or inaccurate, while 
at the same time it discourages and sifts out 
men who are incurably lazy or inferior. 

Finally. One of the chief advantages de- 
rived from the above effects of the system 
is, that it promotes a most friendly feeling 
between the men and their employers, and 
so renders labor unions and strikes unneces- 
sary. 

There has never been a strike under the 
differential rate system of piecework, 
although it has been in operation for the 
past ten years in tke steel business, which 
has been during this period more subject to 
strikes and labor troubles than almost any 
other industry. In describing the above 


system of management, the writer has been 
obliged to refer to other piecework methods, 
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and to indicate briefly what he believes to 
be their shortcomings. 

Among the risks of a manufacturing busi- 
ness, by far the greatest is that of bad man- 
agement ; and of the three managing de- 
partments, the commercial, the financiering, 
and the productive, the latter, in most cases, 
receives the least attention from those that 
have invested their money in the business, 
and contains the greatest elements of risk. 
This risk arises not so much from the evi- 
dent mismanagement, which plainly dis- 
closes itself through occasional strikes and 
similar troubles, as from the daily more in- 
sidious and fatal failure on the part of the 
superintendents to secure anything even ap- 
proaching the maximum work from their 
men and machines. 

The simplest of all systems is the ‘‘ day- 
work” plan, in which the employes are di- 
vided into certain classes, and a standard 
rate of wages is paid to each class of men ; 
the laborers all receiving one rate of pay, 
the machinists all another rate, and the en- 
gineers all another, etc. The men are paid 
according to the position which they fill, 
and not according to their individual char- 
acter, energy, skill, and reliability. 

The effect of this system is distinctly de- 
moralizing and leveling ; even the ambitious 
men soon conclude that since there is no 
profit to them in working hard, the best 
thing for them to do is to work just as little 
as they can and still keep their position. 
And under these conditions the invariable 
tendency is to drag them all down even be- 
low the level of the medium. 

The proper and legitimate answer to this 
herding of men together into classes, regard- 
less of personal character and performance, 
is the formation of the labor union, and the 
strike, either to increase the rate of pay and 
improve conditions of employment, or to re- 
sist the lowering of wages and other en- 
croachments on the part of employers. 

The necessity for the labor union, how- 
ever, disappears when men are paid, and not 
pesitions ; that is, when the employers take 
pains to study the character and perform- 
ance of each of their employes and pay 
them accordingly, when accurate records are 
kept of each man’s attendance, punctuality, 
the amount and quality of work done by 
him, and his attitude towards his employers 
and fellow-workmen. 

Every manufacturer must from necessity 
employ a certain amount of day labor which 
cannot come under the piecework system ; 
and yet how few employers are willing to 
go to the trouble and expense of the slight 
organization necessary to handle their men 
in this way. How few of them realize 
that, by the employment of an extra clerk 
and foreman, and a simple system of labor 
returns, to record the performance and re- 
adjust the wages of their men, so as to 
stimulate their personal ambition, the out- 
put of a gang of 20 or 30 men can be readily 
doubled in many cases, and at a compara- 
tively slight increase of wages per capita ! 

The clerk in the factory is the particular 
horror of the old-style manufacturer. He 
realizes the expense each time that he looks 
at him, and fails to see any adequate return ; 
yet by the plan here described the clerk be- 
comes one of the most valuable agents of 
the company. 

If the plan of grading labor and recording 
each man’s performance is so much superior 
to the old day-work method of handling 
men, why is it not all that isrequired ? Be- 
cause no foreman can watch and study all of 
his men all of the time, and because any sys- 
tem of laying out and apportioning work, 
and of returns and records, which is suffi- 
ciently elaborate to keep proper account of 
the performance of each workman, is more 
complicated than piecework. It is evident 
that that system is the best, which, in at- 
taining the desired result, presents in the 
long run the course of least resistance. 

The theory upon which the ordinary sys- 
tem of piecework operates to the benefit of 
the manufacturer is exceedingly simple. 
Each workman, with a definite price for 
each job before him, contrives a way of 
doing it in a shorter time, either by working 
harder or by improving his method ; and he 
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thus makes a larger profit. After the job 
has been repeated a number of times at the 
more rapid rate, the manufacturer thinks 
that he should also begin to share in the 
gain, and therefore reduces the price of the 
job toa figure at which the workman, al- 
though working harder, earns, perhaps, but 
little more than he originally did when on 
day work. 

The actual working of the system, how- 
ever, is far different. Even the most stupid 
man, after receiving two or three piecework 
‘*cuts” as a reward for his having worked 
barder, resents this treatment and seeks a 
remedy for it in the future. Thus begins a 
war, generally an amicable war, but none 
the less a war, between the workmen and 
the management. The latter endeavors by 
every means to induce the workmen to in- 
crease the output, and the men gage the 
rapidity with which they work, so as never 
to earn over a certain rate of wages, know- 
ing that if they exceed this amount the 
piecework price will surely be cut, sooner or 
later. 

But the war is by no means restricted to 
piecework. Every intelligent workman 
realizes the importance, to his own interest, 
of starting in on each new job as slowly as 
possible. There are few foremen or super- 
intendents who have anything but a general 
idea as to how long it should take todoa 
piece of work that is new to them. There- 
fore, before fixing a piecework price, they 
prefer to have the job done for the first time 
by the day. They watch the progress of the 
work as closely as their other duties will 
permit, and make up their minds how 
quickly it can be done. It becomes the 
workman’s interest then to go just as slowly 
as possible, and still convince his foreman 
that he is working well. 

The extent to which, even in our largest 
and best managed establishments, this plan 
of holding back on the work—‘ marking 
time,” or ‘‘ soldiering,” as it is called—is car- 
ried on by the men, can scarcely be under- 
stood by one who has not worked among 
them. It is by no means uncommon for men 
to work at the rate of one-third, or even 
one-quarter, their maximum speed, and still 
preserve the appearance of working hard. 
And when a rate has once been fixed on such 
false basis, it is easy for the men to nurse 
successfully ‘‘a soft snap” of this sort 
through a term of years, earning in the 
meanwhile just as much wages as they 
think they can without having the rate cut. 

Thus arises a system of hypocrisy and 
deceit on the part of the men which is thor- 
oughly demoralizing, and which has led 
many workmen to regard their employers as 
their natural enemies, to be opposed in 
whatever they want, believing that what- 
ever is for the interest of the management 
must necessarily be to their detriment. 

One method of temporarily relieving the 
strain between workmen and employers con- 
sists in reducing the price paid for work, 
and at the same time guaranteeing the men 
against further reduction for a definite 
period. If this period be made sufficiently 
long, the men are tempted to let themselves 
out and earn as much money as they can, 
thus ‘‘spoiling” their own job by another 
‘‘cut” in rates when the period has ex- 
pired. 

When we recognize the real antagonism 
that exists between the interests of the men 
and their employers, under all of the systems 
of piecework in common use, and when we 
remember the apparently irreconcilable 
conflict implied in the fundamental and per- 
fectly legitimate aims of the two; namely, 
on the part of the men: 

The universal desire to receive the largest 
possible wages for their time. 

And on the part of the employers : 

The desire to receive the largest possible re. 
turn for the wages paid. 

What wonder that most of us arrive at the 
conclusion that no system of piecework can 
be devised which shall enable the two to co- 
operate without antagonism, and to their 
mutualbenefit ! 

Yet it is the opinion of the writer, that 
even if a system has not already been found 
which harmonizes the interests of the two, 
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still the basis for harmonious co-operation 
lies in the two following facts : 

First. That the workmen in nearly every 
trude can and will materially increase theip 
presext output per day, providing they «are 
assured of a permanent and larger return 


Sor their time than they have heretofore re. 


ceived. 

Second. That the employers can well afford 
to pay higher w iges per piece even permanent/y, 
providing each man and machine in the estu)- 
lishment turns out a proportionately larger 
amount of work. 

The truth of the latter statement arises 
from the well-recognized fact that, in most 
lines of manufacture, the indirect expenses 
equal or exceed the wages paid directly to 
the workmen, and that these expenses re- 
main approximately constant, whether tlie 
output of the establishment is great or 
small. 

From this it follows that it is always 
cheaper to pay higher wages to the work. 
men when the output is proportionately in- 
creased; the diminution in the indirect por. 
tion of the cost per piece being greater than 
the increase in wages. Many manufactur- 
ers, in considering the cost of production, 
fail to realize the effect that the volume of 
output has on the evs! They lose sight of the 
fact that taxes, insurance, depreciation, 
rent, interest, salaries, office expenses, mis- 
cellaneous labor, sales expenses, and fre 
quently the cost of power (which in the ag- 
gregate amount to as much as wages paid 
to workmen), remain about thesame whether 
the output of the establishment is great or 
small. 

In fact, it has never occurred to most 
superintendents that the work of their estab- 
lishments consists of various combinations of 
elementary operations which can be timed 
in this way; and a suggestion that this is a 
practical way of dealing with the piecework 
problem usually meets with derision, or, at 
the best, with the answer that ‘“‘It might do 
for some simple business, but my work is 
entirely too complicated.” 

Yet this elementary system of fixing rates 
has been in successful operation for the 
past ten years, on work complicated in its 
nature, and covering almost as wide a range 
of variety as any manufacturing that the 
writer knows of. In 1883, while foreman of 
the machine shop of the Midvale Steel Com- 
pany, of Philadelphia, it occurred to the 
writer that it was simpler to time each of the 
elements of the various kinds of work done 
in the place, and then find the quickest time 
in which each job could be done, by sum- 
ming up the total times of its component 
parts, than it was to search through the rec- 
ords of former jobs, and guess at the proper 
price. After practicing this method of rate- 
fixing himself for about a year, as well as 
circumstances would permit, it became evi- 
dent that the system was a success. The 
writer then established the rate-fixing de- 
partment, which has given out piecework 
prices in the place ever since. 

This department far more than paid for 
itself from the very start; but it was several 
years before the full benefits of the system 
were felt, owing to the fact that the best 
methods of making and recording time ob- 
servations of work done by the men, as well 
as of determining the maximum capacity of 
each of the machines in the place, and of 
making working tables and time tables, were 
not at first adopted. 

Before the best results were finally attained 
in the case of work done by metal-cutting 
tools, such as lathes, planers, boring mills, 
etc., along and expensive series of experi 
ments was made to determine, formulate, 
and finally practically apply to each ma- 
chine the law governing the proper cutting 
speed of tools : namely, the effect on the cut- 
ting speed of altering any one of the follow- 
ing variables; the shape of the tool (i. ¢., 
lip angle, clearance angle, and the line of 
the cutting edge), the duration of the cut, 
the quality or hardness of the metal being 
cut, the depth of the cut, and the thickness 
of the feed or shaving. 

It is the writer’s opinion that a more com- 
plicated and difficult piece of rate-fixing 
could not be found than that of determining 
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the proper price for doing all kinds of ma- 
chine work on miscellaneous steel and iron 
castings and forgings, which vary in their 
chemical composition from the softest iron 
to the hardest tool steel Yet this problem 
was solved through the rate-fixing depart- 
ment and the ‘‘ differential rate,” with the 
final result of completely harmonizing the 
men and the management, in place of the 
constant war that existed under the old sys- 
rem. At the same time the quality of the 
work was improved, and the output of the 
machinery and the men was doubled, and, 
in many cases, trebled. At the start there 
was naturally great opposition to the rate- 
fixing department, particularly to the man 
who was taking time observations of the 
various elements of the work; but when the 
nen found that rates were fixed without re- 
vard to the records of the quickest time in 

hich they had actually done each job, and 
that the knowledge of the department was 
more accurate than their own, the motive 
for hanging back or ‘‘soldiering” on this 
work ceased, and with it the greatest cause 
for antagonism and war between the men 
and the management. 

The difference between elementary rate- 
fixing and the ordinary plan can, perhaps, 
be best explained by a simple illustration. 
Suppose the work to be planing a surface 
on a piece of cast-iron. In the ordinary 
system the rate fixer would look through his 
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differing combinations almost every day in 
the same shop. 

A man whose business it is to fix rates 
soon becomes so familiar with the time re- 
quired to do each kind of elementary work 
performed by the men, that he can write 
down the time from memory. 

In the case of that part of the work which 
is done by the machine the rate fixer refers 
to tables which are made out for each ma- 
chine, and from which he takes the time re- 
quired for any combination of breadth, 
depth and length of cut. 

While, however, the accurate knowledge 
of the quickest time in which work can be 
done, obtained by the rate-fixing department 
and accepted by the men as standard, is the 
greatest and most important step towards ob- 
taining the maximum output of the establish- 
ment, it is one thing to know bow much work 
can be done ina day, and an entirely different 
matter to get even the best men to work at 
their fastest speed or anywhere near it. 

The means which the writer has found to 
be by far the most effective in obtaining the 
maximum output of a shop, and which, so 
far as he can see, satisfies the legitimate re- 
quirements, both, of the men and the man- 
agement, is the differential rate system of 
piecework. 

This consists briefly in paying a higher 
price per piece, or per unit, or per job, if 
the work is done in the shortest possible 


and thereby increases his pay to 15 X 20 = 
$3. The employer, under the old system, 
however, concludes that $3 is too much for 
the man to earn per day, since other men 
are only getting from $2.25 to $2.50, and 
therefore cuts the price from 15 cents per 
piece to 12 cents, and the man finds himself 
working at a more rapid pace, and yet earn- 
ing only the same old wages, 12 X 20 = 
$2.40 per day. What wonder that men do 
not care to repeat. this performance many 
times ? . 

Whether co-operation, the differential 
plan, or some other form of piecework be 
chosen in connection with elementary rate- 
fixing, as the best method of working, there 
are certain fundamental facts and principles 
which must be recognized and incorporated 
in any system of management, before true 
and lasting success can be attained; and 
most of these facts and principles will be 
found to be not far removed from what the 
strictest moralists would call justice. 

The most important of these facts is, that 
men will not do an eatraord nary day's work 
for an ordinary day's pay ; and any attempt 
on the part of the employers to get the best 
work out of their men and give them the 
standard wages paid by their neighbors will 
surely be, and ought to be, doomed to 
failure. 

Justice, however, not only demands for 
the workman an increased reward for a 
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be inspected and measured separately, and 
his pay and losses should depend upon ‘his 
individual efforts alone. It is, of course, 
a necessity that much of the work of manu- 
facturing should be done by gangs of men 
who co-operate to turn out a common prod- 
uct, and that each gang of men should be 
paid a definite price for the work turned 
out, just as if they were a single man. 

In the distribution of the earnings of a 
gang among its members, the percentage 
which each man receives should, however, 
depend not only upon the kind of work 
which each man performs, but upon the 
accuracy and energy with which he fills his 
position. 

In this way the personal ambition of each 
of a gang of men may be given its proper 
scope. 

Again, we find the differential rate acting 
as a most powerful lever to force each man 
in a gang of workmen to do his best ; since 
if, through the carelessness or laziness of 
any one man, the gang fails to earn its high 
rate, the drone will surely be obliged by his 
companions to do his best the next time or 
else get out. 

[ Concluded next week. | 
mm 
Improved Twenty-inch Lathe. 

We are informed that the Lodge & Davis 

Machine Tool Co., of Cincinnati, Ohio, are 
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records of work done by the planing ma- 
chine, until he found a piece of work as 
nearly as possible similar to the proposed 
job, and then guess at the time required to 
do the new piece of work. Under the ele- 
mentary system, however, some such analy- 
sis as the following would be made : 


Work Done by Man. Minutes. 
Time to lift piece from floor to planer 


Time to put on stops and bolts ....... 
Time to remove stops and bolts....... —_— 
Time to remove piece to floor......... — 
Time to clean machine ....... tae 
Work Done by Machine. Minutes. 
Time to rough off cut % in. thick, 4 
feet long, 24 in. wide... .........-—-— 
Time to rough off cut \% in. thick, 3 





feet long, 12in wide,etc.  ....... —— — 
Time to finish cut 4 feet long, 2% in. 
wide....... (eeke acesdeceseensay tees -_—_— 
Time to finish cut 3 feet long, 12 in. 
We GENS xa wcne Vcpuenntscapenssies —— 
cs ics dcd wha cons beeseees —— 
Add — per cent. for unavoidable 
GONE ock.cccivens oente saeuanenaieds 


It is evident that this job consists of a 
combination of elementary operations, the 
time required to do each of which can be 
readily determined by observation. 

This exact combination of operations may 
never occur again, but elementary opera- 
tions similar to these will be performed in 
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time, and without imperfections, than is 
paid if the work takes a longer time or is 
imperfectly done. 

To illustrate: Suppose 20 units or pieces 
to be the largest amount of work of a cer- 
tain kind that can be done ina day. Under 
the differential rate system, if a workman 
finishes 20 pieces per day, and all of these 
pieces are perfect, he receives, say, 15 cents 
per piece, making his pay for the day 15 x 
20 = $3. If, however, he works too slowly 
and turns out, say, only 19 pieces, then, 
instead of receiving 15 cents per piece he 
gets only 12 cents per piece, making his pay 
for the day 12 x 19 = $2.28, instead of $3 
per day. 

If he succeeds in finishing 20 pieces, some 
of which are imperfect, then he should 
receive a still lower rate of pay, say, 10 
cents, or 5 cents per piece, according to cir- 
cumstances, making bis pay for the day $2, 
or only $1, instead of $3. 

It will be observed that this style of piece- 
work is directly the opposite of the ordinary 
plan. To make the difference between the 
two methods more clear, supposing, under 
the ordinary system of piecework, that the 
workman has been turning out 16 pieces 
per day, and has received 15 cents per piece, 
then his day’s wages would be 15 x 16 = 
$2.40. Through extra exertion he succeeds 
in increasing his output to 20 pieces per day, 





ENGINE LATHE. 


large day’s work, but should compel him 
to suffer an appropriate loss in case his 
work falls off either in quantity or quality. 
It is quite as important that the deductions 
for bad work should be just, and graded 
in proportion to the shortcomings of the 
workman, as that the reward should be 
proportional to the work done. 

The fear of being discharged, which is 
practically the only penalty applied in many 
establishments, is entirely inadequate to 
producing the best quantity and quality of 
work; since the workmen find that they 
can take many liberties before the manage- 
ment makes up its mind to apply this 
extreme penalty. 

It is clear that the differential rate satis- 
fies automatically, as it were, the above con- 
ditions of properly graded rewards and 
reductions. Whenever a workman works 
for a day (or even a shorter period) at his 
maximum, he receives under this system 
unusually high wages ; but when he falls 
off either in quantity or quality from the 
highest rate of efficiency his pay falls below 
even the ordinary. 

It is not sufficient that each workman’s 
ambition should be aroused by the prospect 
of larger pay at the end of even a compara- 
tively short period of time. The stimulus 
to maximum exertion should be a daily one. 

As far as possible each man’s work should 


re-designing their entire line of engine lathes, 
and we give herewith an illustration of the 
improved 20-inch lathe. 

It will be seen that most of the distinctive 
features of the lathe have been retained ; 
t. é., it has its lead screw within the bed; 
the feed rod can be driven by either belt or 
gears; the feed motion is taken directly 
from the end of the spindle, and there is an 
automatic stop for the feed which can be 
adjusted to any point on the lathe bed. 
The feed motion and the lead screw nut 
cannot be in action at the same time. 

The cone is now made with five steps and 
with the back gears gives ten speeds which 
are arranged in geometrical progression. 

A taper attachment is furnished when 
required, which will bore or turn tapers up 
to 6 inches per foot, and is graduated. 

The cross-feed screw is also graduated to 
facilitate tool setting. 

The entire lathe is considerably heavier 
than formerly, and the bearing of the car- 
riage upon the ways and other bearings have 
been increased in size. 

~—_ , 
An Automatically Expanding’ Tube 
Scraper. 








We illustrate on next page a tube scraper 
which is new and which seems to possess de- 
cidedly novel and interesting features. The 
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construction of the scraper will be readily 
understood from the cut. A central hub 
carries, according to the size of the scraper, 
two, three or four elastic, converging steel 
strips, upon the outer ends of which the 
scraper blades are fastened, and renewable 
when worn out. The rod or handle of the 
scraper slides freely through the central hub 
and screwed upon the end of itis a disk 
which, as the rod is pushed forward, comes 
in contact with the converging strips and 
distends the scraper blades. <A collar upon 
the rod outside the central hub serves as a 
stop for the handle when it is pushed for- 
ward. To adjust the scraper to compensate 
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NEW GATALOGS. 


There are three sizes of Standard Catalogs, 9’ « 12’’, 
6” <X 9’ and 44%" x 6”. We recommend the 6” x 9” 
size for machinery catalogs. When they must be larger 
or smaller, one of the other standard sizes should be 
adopted if possible, 








We have received the catalog for 1894-95 of the 
University of Minnesota, containing announce- 
ments for 1895-96. This school is located at Min- 
neapolis, and has departments in which the vari 
ous branches of engineering and mechanic arts 
are taught. The catalog is sent to all who apply 
for it ; it is 534x834. 

The Sebastian Lathe Co., Cincinnati, Ohio, send 
us an illustrated catalog and price list of engine 
and speed lathes, foot lathes, emery grinders and 





FLUE SCRAPER. 


for the wear of the blades, or for different 
sizes of tubes, the handle is turned around 
in the scraper and the distending disk is ad- 
vanced or withdrawn as required. When 
the scraper is in the tube that is to be cleaned, 
if the handle is pushed suddenly inward, or 
forward, the blades are distended and scrape 
the flue as required. When the handle is 
drawn backward the blades collapse and the 
scraper moves without resistance. A ram 
is attached when desired to the larger sizes. 
This ram is aslip joint allowing a limited 
longitudinal movement of the handle with- 
out moving the scraper. By this means a 
hammer or rammer action can be given to the 
scraper, enabling tight places to be passed 
with comparative ease. The material for 
every part of the scraper is that which has 
been found to be most suitable for its spe- 
cial services. Three sizes of the scraper are 
made covering all sizes of tubes from 2 to 6 
inches. In connection with the scraper is 
also furnished a ‘‘sweeper ” consisting of 
asbestos disks held between conical collars. 
The scraper and sweeper are made by 
Fairies Mfg. Co., Decatur, II. 





grindstone frames. The tools of this firm are well 
known to our readers. The catalog is 57¢x8%. 


The Straight Line Engine Co., of Syracuse, N. Y., 
have issued a revised and extended list of users of 
their well-known Straight Line engine, namés and 
addresses being given in each case. A summary of 
these shows that 541 engines are in use, that orders 
have been duplicated and repeated by 110 different 
purchasers, one party having 22 engines, and 70 
users having two engines each. Two-thirds of all 
the engines are sold for electrical purposes, and it 
is stated that only one, except those destroyed by 
fire, has ever gone out of service. One hundred 
and fourteen are running in New York City and 51 
in Syracuse. The catalog is standard size, 6x9. 


The Gates Iron Works, 650 Elston avenue, Chi- 
cago, Ill., send us five catalogs, each of which 
illustrates and describes certain portions of their 
work. Catalog No. 1 is devoted to the Gates rock 
and ore breakers, with elevating, screening and 
conveying machinery used in connection with 
these breakers. Catalog No.4 is devoted to the 
illustration of screens, hoists, cars, crushing and 
pulverizing machinery for treatment of ores. road 
material, etc. Catalog No.5 is devoted to standard 
rock and ore breakers, steam stamp mills, metal- 
lurgical appliances, concentrating, amalgamating, 
smelting, elevating, and other machinery espe- 
cially devoted to use in mines. Catalog No. 6is 
devoted to gold and silver mills. Catalog No. 7to 
the Trapp 
all industrial purposes and mining operations. 
These catalogs are all stancard size (6x9), and are 
sent to those interested, upon application. 
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YOUR COAL BILL 


CAN BE REDUCED BY USING THE 


MASON HYDRAULIC DAMPER REGULATOR, 


WORKMANSHIP the best. 


ACCURACY guaranteed. 
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AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDGEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 
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The Ames Iron Works, of Oswego, N. Y., have 
advanced wages 10 per cent. 

The Lackawanna Iron & Steel Co., of Scranton, 
Pa , advanced the wages of their 600 men 10 per 
cent. 


The Birmingham Iron Foundry, of Birmingham, 
Conn., has increased the wages of all hands 10 per 
cent. 


Hotchkiss Bros., of Torrington, Conn., have 
broken ground fora factory which will be 90x200 
feet. 


The Bannockburn Textile Works, of Pottstown. 
Pa., has increased the wages of all their hands 124% 
per cent. 


The Crane Company, of Chicago, have advanced 
wages 10 per cent., making the rate the same as 
early in 1893. 


The Pullman Palace Co., of Chicago, Iil., has in- 
creased the wages of their 4,000 employes at its 
shops 10 per cent. 


The Bullard Electric Co., of Chicago, Ill., has 
been organized, with $25,000 capital stock, by Chas 
W. Bullard and others. 


Peck, Stowe & Wilcox Branch Works, at East 
Berlin, Conn., is running full time, having been on 
short time for over a year. 


It is announced that the foundry of March, 
Brownbeck & Co., of Reading, Pa., which was 
recently destroyed by fire, is to be rebuilt. 


The Calleton Cotton-mills Co., of Wattesboro, 
8. C., has been incorporated by J. M. Klein, A. C. 
Savage, A. Wichman, J. R. Stokes and A. C. Shaff- 
ner. 





The Spafford Planing-mill Co , of Rockford, Il., 
has been organized with a capital stock of $20,000, 
by John Spafford, Frank L. Cleveland and Julian 
C. Shepherd. 


The McLean County Milling Co., of Bloomington, 
Ill., has been incorporated by Burton Neal, Thomas 
C. Kerrick and Henry C. Spencer, with a capital 
stock of $30,000. 


The Southern Shuttle & Bobbin Co., of West- 
minster, S.C , has been incorporated by Edwin G. 
Spaulding, Oscar 8S. Duff and Young E. Pitts, with 
$5 000 capital stock. 


The Norris Cotton-mill Co., recently incorporated 
at Central, 8S. C., will shortly erecta plant. The 
officers of the company are: D.K. Norris, presi- 
dent, and J. V. Smith, secretary. 


The Susquehanna Rolling Mill, of Columbia, Pa , 
which was recently burned, is soon to be rebuilt. 
The new structure will be entirely of iron, and will 
be much larger than the oid one. 


It is announced that the Mergenthaler Linotype 
Co. has absorbed by purchase the Rogers Typo- 
graph Company, which brings to an ending what 
bas been very expensive litigation. 


The name of the Leland, Faulconer & Norton 
Co., of Detroit, Mich., has been changed to the 
Leland & Faulconer Mfg. Co., Mr. Norton having 
retired from the business some time ago. 


The Bickford Drill and Tool Co., Cincinnati, 
Ohio, have secured ground near their present 
plant, and will erect entirely new shops, especially 
designed for their business of building radial and 
other forms of drill presses. 


The Hoppes Mfg. Co., Springfield, Ohio, will 
build an addition to their works, which will be 
equivalent to an enlargement of about 50 per cent, 
and will putin cranes or overhead trolleys which 
will facilitate the handling of work. 


It is announced that Frederick E. Bruce, late 
representative of the Stirling Boiler Co., at Cleve- 
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WILEY & RUSSELL MFG. 


FINE MACHINE RELIEVED TAPS. 


“Lightning” and ‘Green River” Screw Plates, Dies, Tap Wrenches, Bolt Cutters and Drilling 
Machines for Hand and Power, Punching Presses, etc.—SEND FOR CATALOGUE. 
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Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 


Gear Cutting. 
GRANT 1895 Gear Book, Free. 
Treatise 
GEORGE B. GRA 
G F A R S aeatege. Mass. 
and 126 South lith St., 
Philadelphia, Pa., 
and 86 Seneca St., 
Cleveland Ohio. 








on Gears, $1.00. 
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PRACTICE and THEORY of the INJECTOR, 


STRICKLAND L. KNEASS. 
8vo, Cloth, - $1.50. 


JOHN WILEY & SONS, 





NEW YORK CITY. 





BOSTON: !1 & 13 Oliver St., 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 
SOLE REPRESENTATIVES IN THE UNITED STATES. 


B.M. TFT oNnES &c CO., 


NEW YORK: 143 Liberty St. 








FOUR POINTS! !!! 
DESIGN! WORKMANSHIP! MATERIAL! FINISH! 


All these are comprised in the make-up of our lathes and are the four 
necessary points in the construction of a good tool. 
FIFTH 
low to prompt cash buyers, and you have the story. Our catalogue 
will tell you all about our lathes, planers, shapers, etc, 


SEBASTIAN LATHE CoO., 


117 and 119 CULVERT ST., CINCINNATI, OHIO, U. S. A. 


€ Add to these a 
and a very important one, the price, which we make ve 











87 MAIDEN LANE, N. Y. 
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NON-CONDUCTING CoVERINGS FOR STEAM AND Hot WarER PIPES, BOILERS, ETc. 
ASBESTOS BOILER COVPDRINGS. 
H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 
Jersey City, CuHicaco, PHILADELPHIA, Boston, LONDON 
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land, Ohio, will take charge of the New York 
office of the National Water Tube Boiler Co., his 
office will be at 74 Cortlandt street. 


The E. & B. Holmes Machinery Co., of Buffalo, 
N. Y., has been incorporated with $100,000 capital. 
The directors are : Edward Holmes, Britain Holmes, 
Edward H. Holmes and Walter F. Cooke, of Buf- 
falo, N. Y., and Albert Talamao, of Alden, N. Y. 


Owing to delays caused by the new sewerage 
system and an injunction by the N. Y. &N.E 
R. R., the electric road between Bristol and Plain- 
ville will probably not be running until August 
ist. The power house and electrical plant is fast 
being completed. 


The Edwards Automatic Car Fender Co., of 
Brooklyn, N. Y., has been incorporated with $100.- 
000 capital, by Patrick J. Carlin, Henry W. Rozell. 
Joseph H. Cuyler, John Barnes and Michael F. Mc 
Goldrick, of Brooklyn, N. Y., and Charles Edwards, 
of Freeport, N. Y. 


The P. & F. Corbin Co., of New Britain, Conn.. 
have commenced to build a new building in con 
nection with their already extensive plant. Di- 
mensions about 300 feet by 90 feet, 4 stories brick 
and stack in the neighborhood of 200 feet high. 
which towers already above any of New Britain’s 
highest structures. 


The Builders Iron Foundry, of Providence, R.I., 
announce that they have added to their business a 
department for the manufacture and sale of a full 
line of wood wheels and grinding and polishing 
machinery with suitable countershafts. Mr. Wm. 
C, Buell will have charge of the salesin this de- 
partment. 


The Selle Gear Company, of Akron, Ohio, have 
purchased the governor business from H. E. 
Olbrich, Cedar Falls, Iowa, and will hereafter 
manufacture and sell the Replogle electric water- 
wheel governor under the name of the Replogle 
Governor Works. Mark A. Replogle will act as 
chief engineer. 


The Springfield Machine Tool Co., Springfield, 
Ohio, are getting ready to build an enlargement 
of their shops at once, and have in contemplation 


in the near future a still further enlargement, 
these together being equivalent to more than 
doubling their present plant. They report busi- 
ness as very good, and have been working nights. 


making joints in steam or other pipes, especially 
as while it is equally effective in making the joint 
tight, it enables joints to be disconnected with 
much greater facility when desired. 





Mr. John E. Searles, a well-known capitalist, has 
been elected president of the Hyatt Roller Bearing 
Co., and Mr. Henry Bancroft, formerly of Messrs. 
Wm. Sellers & Co., has been appointed manager of 
the manufacturing department. The New York 
office and the selling department remain in charge 
of the secretary of the company, Mr. F. V.M. 
Hudson. 


The Pope Mfg. Co., Hartford, Conn., are particu- 
larly busy, about 2,400 men being at work in two 
gangs—one day, one night, making the working 
day about 21 hours, the business department re- 
ceiving about 1,000 communications and telegrams 
perday. At present turning out about twice as 
many wheels as usual. Hartford Wheel Works are 
operated by this concern this year. 


The Cleveland Gas Engine Co., of Cleveland, 
Ohio, have just organized a stock company for the 
ourpose of manufacturing gas and gasoline engines 
from one to ten horse-power. They are now get- 
ting their building in shape for their machinery, 
and have closed a contract with the Lodge & Davis 
Machine Tool Co., of Cincinnati, Ohio, for the en- 
tire equipment of machine tools. 


One of the latest instances of increase of wages 
is that of the Nicholson File Co., of Providence, 
R. I. Notices have been posted in their three fac- 
tories, two of which are at Providence and one at 
Pawtucket, R. I., announcing a material advance 
in wages. Upwards of 1,000 hands will be affected 
by this increase, and the action was voluntary and 
a pleasant surprise to the help. The output of the 
Nicholson File Ce. is said to be more than 50 per 
cent. of the entire file product of this country. 


It is announced that the article made by the 
Joseph Dixon Crucible Co., Jersey City, N. J., 
which has been known under the name of “ pipe- 
joint grease,” is hereafter to be known as ‘*‘ Dixon’s 
graphite pipe-joint compound.” This compound 
has been found to be very much better than red 
lead or similar substances usually employed in 








Machinists’ Supplies and Lron. 





New York, July 20, 1895. 

Iron—American Pig—We quote standard, North- 
ern brands, $14 for No. 1; $13 for No. 2. $12.25 
for No. 2 Plain, and $12 for Gray Forge. * South- 
ern brands, $13.50 to $14 for No.1; $13 to $13.25 
for No. 2; $12.50 to $12.75 for No. 3; $13 to $13.25 for 
No. 1 soft ; $12.75 to $13 for No. 2 soft; and 
Foundry No. 4, $12.25 to $12.50 
Antimony—A fair jobbing business has been 
done, and prices remain steady. We quote L. X., 84e. 
° 834c.; Cookson’s, 814c. to 8%c.; Hallett’s, "tke. 

 F: -15c.; U. 8. French “Siar, 7.35¢.; Japanese, 6.90c. 
to 7c. 

Lard Oil—Prime City we quote at 50c. to 5ic. 
Copper—The market is very firm and active. 
Lake Copper has been sold at 10%ce. to 11c., but is 
doubtful if any more can be bought at the latter 
figure, a. is now one Casting Copper of good 
brands is held at 1 
Lead—The KP ag is very firm, the donna is 
good, and prices remain nearly stationary, 3 .B2h4ec. 
to Sie. is quoted for New York delivery. 
Spelter—The market is firm in tone and the trans- 
actions have been fairly good. For New York 
delivery 3.70c. to 3.75c. is quoted. 
Tin—The market is quiet and firm and prices are 
fairly steady; for round lots the prices are 14.15c. to 
14.20c. net cash. 


+ WAN TED * 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


TO SUBSCRIBERS. 

On and after July 4th this paper will give two free 
insertions under this heading to those in want of 
positions. The advertisement to occupy a space of not 
more than five lines. Additional space or insertions 
must be paid for in advance at regular rates. 

















Wanted—Bright, active machinists to canvass 
for subscription to AmreRICcCAN Macarnist, liberal 
commission. Address, with refs., Subscription 
Dep’t, AMERICAN Macurnist, 203 Broadway, N. Y. 


Wanted—Machinery to build : special, steam mill, 
hydraulic. F.C. & A. E. Rowland, New Haven, Conn. 


Young draftsman, 20, wishes to change; 3 years 
exp.; small pay expected. Box 57, Am. Maca. 
Draftsman wants position; exp., Sweden and 
America ; good refs. Robt. Palm, Bainbridge, N.Y. 
Wanted—Position as foreman machinist or in 
charge of power plant; 17 years’ experience; good 
references. Box 60, AMERICAN MACHINIST. 
Wanted—A good patternmaker to work on water- 
wheel patterns. Apply or correspond with William 
Dolan & Co., Logansport, Indiana. 

Wanted—Position by a draftsman with technical 
education and experience in an engine building 
shop. W. M. C., AMERICAN MACHINIST. 

Wanted—A few first-class tool makers and die 
sinkers. Apply, stating price and _ experience, 
Remington Arms Company, Ilion, N. Y. 


Wanted—A working foreman to take charge of 
molding room, work on engines and general ma- 
chinery ; competent man only. Box 54, Am. Maca. 


Wanted—A situation by a first-class draftsman ; 
Al references furnished. Address Box 62, Ameri- 
CAN MACHINIST. 


(Continued on Page 594.) 


The Greenerd Arbor Press. 








PATENTED DECEMBER 1, 1891. 
For Sale at Manufacturers?’ Prices by 
180 to 188 Washington St., BOSTON, MASS. 
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BETTS MACHINE COMPANY, 
MACHINE TOOL BUILDERS, 


WILMINGTON, DEL. 





Amateur’s Size. 
Taking anything from 
# to 1 inch inclusive. 


Patented Dec. 25, 1877. 


These goods are for sale by CHAS. CHURCHILL & CO., 





LECOUNT’S NEW EXPANDING MANDREL. 


Machinist’s Size. 
PRICE. 
1 in. $10 


B 





1% * 
‘ (with screws) : _— = oo 
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1F YOU WILL “— ya meek YOU WILL NOT pacner THE EXPENSE. 
ECOUNT, SOUTH NORWALK, CONN 
SPECIAL MANORETS FOR SPECIAL JOBS MADE TO ORDER. 


L’t’d. 21 Cross St., London, Eng’ 
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LANERS 


AND OTHER METAL WORKING TOOLS. 


FITCHBURG 


MACHINE WORKS, 
FITCHBURG, MASS. 


48 in. 
PLANER, 












ABSOLUTELY K & Ni FIRE-PROOF. 


THE GREAT 


CINCINNATI: 
114 W. Second Street. 


* MAGNESIA ® 


STEAM PIPE AND BOILER COVERINGS. 


COAL SAVER. 


Manufactured hy THE KEASBEY & MATTISON CO. 


AMBLER, 
Pennsylvania. 


CLEVELAND: 
117 Water Street. 





SELLING AGENTS. 

Detroit. 8. P. Conk! 20 Atwater Street, East. 
Den Maton sO ey a, 219 South 3d Street. 
Des Moir 

maha. ae Sites 8 8. Sixteenth Street. 

ansas 
Denver, C. adgley & oN 18th and Market Streets, 

Salt Lake W; Be tah and Montana -) eemeeehnte 
fintte — Montana, R. W. Jam 

loutre Sclater A Asbestos Mfg. Go. 

fe K rancisco, De Solla & Deussing, 2 California Street 








RooT’s FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PN 
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SLOW SPEED, BEST 
POSITIVE MECHANICAL 
ae. —" 
Y¥ 
BALANCED, — 
P. H. & F. M. ROOTS, Manufacturers, 
w CONNERSV IND 


Chicago Office: 1405-10 Manhattan Building. 
COOKE &CoO., Selling Agents, 
163 & 165 seuatingson St., NEW YORK. 

Writing Please Mention This Paper, ~ 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
, 8x0 Walnut St., Philadelphia. ® 


Our New and Revised Catalogue of Practical and 
d ther Catalogues 
Bet Clroal are, tie whole cover: vostigs every branch of ch of Science 
lied to the Arts, tfree an ee to any one 

in any part of: the world who will furnish his yoy 


FOR 


ALL KINDS IN STOCK. 


TOOLS, Manufactory, SHEFFIELD, ENG. 
Chief Am. Offlce, 91 JOHN ST., N.Y. 





THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 
Cannot be set wrong. 
Work must be correct. 
Time saved in Pattern- 
making and all wood- 
working. 
CaTALoGcuzE FREE! 


FOX MACHINE Gé., 
326 nat epldn tag be St., 
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DRILLS, WM. JESSOP & SONS, LTD. 
DIES, 86. F stedat world’s Columbian Exposition 1898. 
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TIME SAVED IS MONEY SAVED. 


will save you time in labor 
by wearing longer without 
resharpening. 


SOLE AMERICAN AGENTS, 
148 & 1560 OLIVER ST., BOSTON. 
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STYRIAN TOOL STEELS 


HOUCHTON & RICHARDS, || 185 to 189 Yan Buren St. ST. 1 


HENRY R. WORTHINGTON, 
NEW YORK, 86 and 98 Liberty St, BOSTON, 
70 Kilby St. PHILADELPHIA, 607, Arch St. 


CLEVELAND, 24 South Water ICAGO, 
Louis. S. Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 


Pennsylvania St. 
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AMERICAN MACHINIST 





Jory 25, 1896 





Wanted—Position as tool maker, under instrue- | 


tions, by young man; served apprenticesbip in 
first-class machine shop and has had some experi- 
ence in tool room, Box 49, AMERICAN MACHINIST. 


A thorough mechanic who for the last eight 
years has been identified with bicycle work in all 
its branches desires position as superintendent. 
J. A. K., care AMERICAN MACHINIST. 


A machine designer with experience on light ma- 
chinery, special tools and stamping presses and 
dies desires a position. Box 58, AMERICAN MACHIN- 
IST. 


First-class mech. engineer and draftsman, exp’d 
in marine and stationary steam engineering, gen. 
mach. and structural work, wants pos. Box 53, Am. 
MACHINIST. 


Wanted—A competent manager for boiler works 
and machine shop; must be experienced and able 
to give estimates if required. Address F. C., 59 
Liberty St., Room 16, N. Y. City. 


Wanted — Position by millwright draftsman; 
technical graduate with three years’ experience as 
constructing engineer on pulp mills; best of ref- 
erences furnished. Address Mill, AM. MACHINIST. 





Mechanical engineer wants position in machine 
shop, or chief engineer of steam plant—electric 
or other; 30 years’ experience; best references. 
Address 1171 Constance street, New Orleans, La. 


Experienced brass foundry foreman wisbes a sit- 
uation; mixes all kinds of metals from new and 
old stock. Alreferences; married man; steady and 
a hustler. Address Brass Foreman, AMERICAN Ma- 
CHINIST. 


Wanted—Situation, superinteudent or foreman in 
or near York City, by competent wood and metal 
patternmaker; capable as machinist and drafts- 
man ; steady and reliable; 13 years’ references as 
foreman. Box 61, AMERICAN MACHINIST. 


Responsible position desired by mechanical en- 
gineer, qualified by shop experience, theoretical 
Enowledee, extensive engineering practice; well 
fitted for designing, estimating, corresponding, or 
representative engineer. Address ** Mechanicai,” 
care P. Scott, 2823 North Robey St., Chicago, Ill. 


An experienced foreman patternmaker of ability, 
used to handling men, and is not slow, desires 
position, is a. good draftsman and accustomed to 









CLEVELAND TWIST DRILL CO’.S GRIP SOCKETS, 


Cor. Lake and Kirtland Sts., Cleveland, Ohio. 


machinery. Address F. P. M., AmEeRICAN Ma- 
CHINIST. 
No More Twisted 
Tangs. 
Larger drills 
can be used with 


smaller shanks 
than ever be- 
fore. 

No charge for 
the groove in 
the shanks, 


Send for Descrip- 
tive Price List, 





NEW AND SECOND-HAND 
MACHINERY. 


ENGINE LATHES. | PLANERS. 
13 in, x 6ft. Blaisdell, $3 to. = 6 M. Buteem. 
“ “Pp |} 22 “* = 6 Pease, 
14 x 6** Flather. eB te 
“ “ Ste 24 ‘* x 5 ** New Haven, 
15 x 6‘ Standard. . “ 
R 4 ‘6 tends | 24“ x6 Lathe & Morse. 
15 x 8 ‘* Standard. 
“ ‘es isde 24 ** x 6 ** Rochester. 
16 x 6‘* Blaisdell. | 98 « x 5‘ Gage 
“ Peo Thi » 2 xX ¢t e 
. “ : H “ _ — 30 ‘* x 10 ‘* Harrington. 
a tS O06 betes 48 “ x10‘ Gray,2Heads, Al. 
. . x e a paving. SHAPERS, 
2 x11 New Haven. 8 Ss », Crank 
24 x 10‘ Standard. sy Crank ae. &E 
24 ‘* x 22°* Perkins 16 “ “ «6 Prentiss. 
28 * x 16 ** Fay & Scott “ “ it} 
a és aS 6s ak i pag 14 Trav. Head, with 
“ = 3 “ ee g atte, centers, circular feed, Fitchb’g. 
72 ** x 20 “ Union, SLOTTERS, 
10 in, Stroke, Lowell. 
DRILLS. 18‘ Bement, 


BOILER ROLLS, 
7%, 8 and 10 ft. Good order, 
8and 10 ft. New Improved. 
SCREW MACHINES, 
P. & W. No. 2 Wire Feed, 
Brown & Sharpe No. 5, complete. 
MILLING MACHINES, 
Garvin No. 3 Power Feed, 
Lincoln Pattern with Vise. 
**Tniversal” Latest, good as new, 
Ingersoll Heavy, 12 in. x 3 ft, 


Sensitive Drills, Improved. 

28 in. Back Geared, Blaisdell. 
Radials. 3, 4and 5 ft. Arms, 
Radial, 3 ft. Arm, Baush, 


HOR. BORING & DRILL- 
ING MACHINES. 
Sellers, 54 in, swing, complete, 


Bement, 54in. swing, No. 2, 
Cy). Borer 12 to 36 in, cyls, 





Gray Planers ‘‘NEW,” 22, 24, 30 and 36 in. 
Kempsmith Millers, Universal and Plain. 

Bardons & Oliver’s Screw Machines, Improved Style. 
Fitchburg Lathes, 14 to 72 in. Swing. 


J. J. McCABE, 


E. P. BULLARD’s |44 Dey St., 
NEW YORK. 


N. Y.Mach’y Warerooms. 

SECOND-HAND MACHINERY. 
Gould & Fbherhardt Automatic Gear Cutter. 
Pratt & Whitney 26’ Chucking Lathe. 
13’’x5/ Pratt & Whitney Lathe, taper attac) ment. 
Niles Horizontal Boring Machine, 4’ bar. 

Betts Horizontal Boring Machine, 3’ bar. 
60” Triple Geared Engine Lathe, 1894 Pattern, 
used Three Months, a modern tool in fine order. 


Will sell the above tools at low prices. Send for 
new catalogue of Bicycle Machinery. 


PRENTISS TOOL & SUPPLY CQ., 
62 & 64 So. Canal St., CHICAGO, ILL. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


52in. x 20 ft. Engine Lathe. 
19-36 and 50 in. Drills, 











15in.x6 ft. Engine Lathe. 
22 “12 « i “ 


29 “1816 “ Portable Drill. 

a bin ed 36 in. x 14 ft. Planer. 

— Bet Be = ba 12 in. Shaper Traverse Head. 
a *o « ee ee Gear Cutter, 54 in. 

+) ie | ee es Milling Machine. 


10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES, 
12in. x 5 ft, Ballou Patent, 1 
16in. x 6ft Ames Mfg. Co. 1 
16in. x 8 ft. Perkins, Taper. 1 
18 in. x 10 ft. Blaisdell. 





HAND LATHES, 
12 in, x 6 ft. Wright. 
12 in. x 5 ft. Back Geared, 
20 in. x 8 ft. Back Geared. 


22 in. x 22 in. x 4 ft. L. W. Pond. 
24 in. x 24 in, x 5 ft. Putnam. 


28 in. x 20 ft. Perkins. 
37 in. x 14 ft, Maker Unknown. ae 
PLANERS. TOOLS. 
12 in. x 30in. Wilkinson for Hand | 24in. BarnesWater Tool Grinder, 
or Power, Garvin Profiler, one spindle, 


No. 2 National Bolt Cutter. 
60 in. Lincoln Gear Cutter. 
athe. 





E. W. BLISS CO. 


1 ADAM? ST., BROOKLYN, WN. Y. 
Chicago Office, 96 W. Washington Street. 
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WORKING SHEET METAL. 
FORGING FRESSES, 
PUNCHES, SHEARS AND 
SPECIAL MACHINERY. 


A NEW FRICTION CLUTCH. 


STILES & PARKER PRESS CO. 





26 in. Pulley 
50 in. Pulley Lathe. 

5 in. Cutting-off Machine. 

No. 2 Springfield Tool Grinder, 
No. 1 Garvin Screw Machine, 


24 in. x 24in.x 6 ft. Chamberlin. 
24 in. x 24in. x 6 ft. Whitcomb. 
SHAPERS. 

10 in, Pratt & Whitney. 


12 in, Juengst, Crank. No. 1 Brown & Sharpe Screw 
15 in, Juengst Friction. Machine. 
10in. Wood and Light Traverse | No. 2 Brown & 8. Universal 


Grinder. 
21 in. Squaring Shear. 
14 ft. Power Draw Bench. 
250 Ib. Gould & E. Drop Press, 
100 Ib. Stiles Power Drop Press, 
75 Ib. Drop Press. 
No. 31 Eaton Double-acting Press, 
No. 2 Garvin Wire Spring Coiler. 


Head. 
21 in. Smith & Silk, Shifting 
Belt. 
20 in. Gould & Eberhardt. 
24in. Hendey, Friction. 
HAND LATHES, 
2 10 in, x 41 in, Garvin. 
1 12in. x 4 ft. L. W. Pond, 


Also, a large number of other machines, 
list, description and prices, 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


MACHINERY FOR SALE. 


28 in. x 24in. x 7 ft. New Haven Planer. 
21 in. Gould & Eberhardt Drill. 
6 in Boynton Hand Shaper. ¥ 

\% to 1\in. Open-die Bolt Cutter “ “ 
Nos. 1, 5 and 6 Roots Pressure Blowers. 

9 x 9 Greenfield Upright Engine. Good as new. 

36 in. x 754 ft. Upright Boiler. Good order. 

Lot 64% in, and 7 in. Hammered Steel Shafting. 

Bearings, Friction Clutch Pulleys, etc., less than half value. 


COoOooBE c& CcoO., 
163 and 165 Washington St., NEW YORK. 





Write for complete 





New, 
Good as new. 
=—oe. 8 


Al condition. 


Position by a first-class toolmaker; 14 years’ ex. 
perience in some of the best shops in the country; 
experienced on bicycle model, electrical and ex- 


perimental work. Address W. E. C., 538 E. 2d St., 
Dayton, O. 


Wanted—Foundry foreman, not over 45 years old; 
fully acquainted with best modern methods; ac- 
customed to green, dry sand and loam; must be 
able to bandle about 100 men and produce castings 
at low cost, work being heavy machinery, steam 
engine and general castings; state age, experience 
and salary expected; give references. Address 
Blank Foundry, care of AmeRIcAN MACHINIST. 


A young mechanical engineer and designer of 
11 years’ practical experience, well-educated and 
apprenticed at machinist’s trade in leading steam 
engine and mach. tool works; later experience in 





heavy steam engine design, high-speed engines 
hoisting and mining machinery, and machine shop 
and foundry special tools and equipment, desires 
to negotiate for a change in the near future. Box 
56, AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. 8.M.York,Clev’d,O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


(Continued on Page 595.) 












AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


Fer the economical generation and syste- 
matic application of HEAT. 


CATALOGUES ON . APPLICATION. 


No. 80 Nassau St., - NEW YORK. 


Eneuisu AGENCY: 
Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 





REPAIR 


Easy way to make good living. 
Catalogue for 6 cents in stamps. 


BICYCLES FOR A LIVING. 


FULL OUTFIT. Bellows, Blowpipe, Vise, Spoke Threader, Solder, Borax, ready to go to w rk. 
FRASSE CO.,17 Warren St. NEW YORK. 





Immediate 
Shipment 


can be made of any of the following 


high grade machine tools, viz: 


Lathes 


12”, ta’, 15”, 16”, 
MADE BY 


FLATHER & CO., 
PRENTICE BROS.., 
P. BLAISDELL & CO., 
DRAPER MACHINE TOOL CO. 


ALSO 
Screw Machines, 
Turret Machines, 
Milling Machines 
and Upright Drills. 


HILL, CLARKE & CO., 


156 Oliver St., 
BOSTON. 


12 & 14S. Canal St., 
CHICAGO, Ill. 


NOTE.—We are making a specialty of com- 
plete outfits tor bicycle works. 





MACHINE TOOLS. 
IN FIRST-CLASS CONDITION. 


16 in. F. B. Miles Slotting Machine. 

2,400 Pound Miles Steam Hammer, Single Standard, 

30 in. by 27 ft. Pratt & Whitney Engine Lathe. 

Horizontal or Floor Boring Machine, Pratt & Whit- 
ney. 

Two (2) 5 ft. Universal Radial Drills. 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 


Spindle. 
19 — : . Pratt & Whitney Engine Lathe, Hollow 
Spin 


e. 

26 in. x 8 ft. Pond Machine Tool Co. Engine Lathe. 

19 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 

22 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle 

21 in. x 11 ft. Lodge & Davis Engine Lathe, Hollow 
Spindle and Taper Attachment. 

40 in. Bement Vertical Drilling Machine. 

24 in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 
1465 Broadway & 86 Liberty St., New York. 


COLD SWAGING 
MACHINE 


The Dayton 
Swaging a- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 
ing. If inter- 
ested. address 
the manufact- 
urers, 


EXCELSIOR 


NEEDLE 60, 
Torrington, 











Second - Hand Machinery. 


1 48 x 36 in. x 10 ft. Pond Machine Tool Co. Planer, 2 heads. 
82 in. x6 “ “<« “ “ 2 oe 
x ~ ft. “ee oe ae al 2 “ 
in. x .2 ft. “oe “e o 2 “ 
x 22 ft., 2 heads. 
iles Lathe, Taper Attach. 
a & Ww. “ “ee ae 
Perkins Lathe. 
Lodge & Davis, Taper Attach. 
ement Driving Wheel Lathe. 
16 Swamscott Lathe. 
10 Open Side Planer. 
in, Pratt & Whitney Shaper. 
0. 2 Brown & Sharpe Universal Grinder. 
2 o *e Surface Grinder. 
. 15 Garvin Miller. 
. 4.Cincinnati Universal Miller. 
n P. & W. Turret Head Chucking Machine. 
. 2 Bement Horizontal Boring and Drilling Machine. 
. 2 Niles = = ~ 7 - 
. 2 Pedrick & Ayer Cylinder Borer. 
. 144 Niles Radial Drills. 
in. Motor Gear Lathe, Lodge & Shipley. 
in, Niles Slotter. 


Also large stock of other tools. 
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Send for List. 


Eastern Branch Niles Tool Works 6o., 
136 and 138 Liberty St., NEW YORK CITY. 
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THEY INSIST OR HAVING IT. ANOWN. PVREST* BEST 
FOR. ALL KINDS OF MACHINERY 


nes Bes 


SUPPLIES FOR MFRS. METAL WORKERS ETC 
Chicago, Il. USA 





BICYCLE AND 
METAL WORKING 
MACHINERY. 


Prentiss Standard Shapers. 
Prentiss Standard Lathes 11 to 40 inch. 
L. W. Pond Planers. All sizes. 
Windsor Improved Screw Machines. 
Cincinnati Universal and Plain Millers. 
Snyder’s Standard Upright Drills. 
Bickford Radial Drills and Boring Mills. 
Putnam Lathes and Planers, 
Ferracute Presses. 
Cleveland Punches and Shears. 
Fifield New Pattern Engine Lathes. 
Ete., Ete., Ete. 

We carry in stock a very complete line 
of Machinery for immediate delivery. 

A large line of Second-hand Tools at 
very low prices. Write for Lists. 


PRENTISS TOOL & SUPPLY CO, 


115 Liberty St., New York. 
Chicago Store: 62 & 64 SOUTH CANAL STREET. 








ee 


BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


PUN, SAFETY PIM, HOOK AND YE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


Send Samples that we may 





Purposes. 





WE ALSO MANUFACTURE 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 








Cone. 


CLEVELAND, OHIO. 


Cleveland Machine Screw 6o., 


STEEL BALLS 


For all Anti-Friction 







AUTOMATIC' SCREW MACHINES “inet et 


' WRITE FOR 
INFORMATION. 





Jury 25, 1896 


AMERICAN 
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For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 918 Tilden St., Saginaw, Mich. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 


Pat’s obt’d; no atty’s fee until allowed: exp’t serv- 
ice. Thurman & Silvius, mech. engs., Ind’polis, Ind. 


Wanted—Second-hand lathes, planers, shapers, 
drills, screw machines, milling machines, and 
boiler tools, etc. Address Box 51, Am. MACHINIST. 


Wanted—To correspond with any one in need o1 
a first-class key-seater, Address Mitts & Merrill, 
No. 918 Tilden Street, Saginaw, Mich. 


To rent—A first-class machine shop together 
with the power; tools almost new; or would take 
an interest. Box 59, AMERICAN MACHINIST. 


Wanted—An Idea. Whocan think of some sim- 
ple thing to patent? Protect your ideas; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offer. 


THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
. and other 
Machinery, 

















A good location for a man that understands 
blacksmith and machine work: tools and stock 
complete, to go to work. Will sell or trade. A 
better opportunity for a money maker cannot be 
found. Showthis to your machinist and black- 
smith friends. Write to Martin Hamm, Strasburg, 
Shelby Co., Ill. 


For sale—The entire outfit of a foundry and ma 
chine shop, together with an unexpired lease of the 
premises; the plant is situated in a prominent rail- 


road center and is now doing a thriving jobbing 
business, employing from 35 to 40 hands; reasons 
for selling ill health of proprietor. Address ** Iron 
Worker,” care AMERICAN MACHINIST. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 





333 East 56th St, 


NEW YORK. 
v MANUFACTURERS OF 
RAVELING CRANES of 1%, 2, 
city, to perated 

by Electrisite ” 


T. Shriver & Co, 


Sand 10 T 
by Hand, or wholly or in part 





rah 
7] 


MICROMETERS. 


S3 


Micrometer depth gauges, height gauges and in- 
side calipers. Have you seen our centre indicator! 
Write for circulars. 


J. T. SLOCOMB & CO., Providence, R. I. 





CHAS. A. STRELINGER & CO., 


Tools,- Supplies and Machinery, 


DETROIT, MICH. 








——_ = 


ILLUSTRATED 


CATALOGUE 
FREE. 








‘No RTON BMERY WHEEL © 





EMERY 
WHEELS. 














Mills, for Car Whee 


Also Chucks for Brass Finishers’ Use, Grindin 
Screw Machines, Upright Drills, Cutting-off Lathes, Drill Lathes an 
and other work. Also the most complete list of 


improved Ind. pendent Reversible Jaw Chucks in the World. 
Trade Mark: ‘‘ THE HORTON LATHE CHUCK.” 
None Genuine without it. 
THE E. HORTON & SON CO., Windsor Locks, Conn., U. S. A. 


Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E, C, 
SEND FOR ILLUSTRATED CATALOGUE. 


THE HORTON LATHE CHUCK 


Established 1851, 


Machines, Milling Machines. 


for Boring 





work. “ti a 


“CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


a a [>.} e a 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





F4 PLANER CHUCKS 


Address G. W. JORDAN, 
@ Wayne STREET, Worcester, Mass. 


CHUCKS The “ National.” 


INDEPENDENT, 

UNIVERSAL, or 

COMBINATION, 
Est’d 1882. Strongest. Easiest to 
change. Best finish. Reversible 
Jaws (patented) giving 5 changes 
including every possible position. 
ILLUSTRATEDCATALOGUE sent. Liber- 
al discounts. Prompt shipment. W. WHITEOCK, 
29 Cortinndt St., N. ¥.—Works, Hoboken, 
N McDowell Stocker & Co,, Chicago. 








WE LEAD, OTHERS FOLLOW. 
. Sweetland Combination Chuck. 


Reversible Jaws. Accurate. 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True, 


SEND FoR CATALOGUE, 


The HOGGSON & PETTIS MFG. CO., - New Haven, Conn. 


\ vi ACHINER 
For Reducing and Pointing Wire, 

ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 











For Machines or Information address the 


8. W. GOODYEAR, Waterbury, Conn 
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ALFRED BOX & CO., 


PHILADELPHIA, PA. 
uilders of Stand 

Granes of all descriptions, Double Screw 
| Fa - over 30,000 Hoists and 700 


(i 





CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD 


SEND FOR CATALOCUE. 





sy 


etsntetutainas i 








2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 





C7a@NES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
Send for Circulars, 1622 Monadnock, Chicago. 


SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 
SPEIDEL & ROEPER, 


READING, PA. 
Send for Catalogue. 








Any Size or Style. Send for Catalog. 
BOSTON GEAR WORKS, 
35 Hartford Street, 
(FRAKK BURGESS, Proprietor.) BOSTON, MASS. 


EVANS FRICTION CONE CO. 


HANGING AND STANDING 
——eeEee CONES. 
——I £\ MADEIN ALLSIZES. 


2] \ Thousands in use trans- 


mitting from 1to50H.P. For 
information address, 


No. 86 WATER STREET, 
BOSTON, MASS. 











bari Ca The 


as used in our Wain- 
wright Feed - Water 
: Heaters, and other 
P steam appliances. 


tive Mie, Co, 








PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 


than any chuck ever offered. This seems a broa 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 


particulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SEINNER CHUCE 00., 
New Britain, Conn. 








SEND FOR CATALOGUE. 





PRATT’S 
Pasting Driving 
Dil Chuck. 





— 


The best system ever devised for holding 
and driving drills. 


WRITE FOR CATALOGUE TO 


THE PRATT CHUCK CO., Clayville, N.Y. 





THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTCOMERY & CoO., 


106 FULTON STREET, 
NEW" ORK CITY. 


"Ome .. 





Foot-power 


S tar# Screw Cutting 
L ath e Ss Automatic 


Cross Feed 
lj 9 and 12 inch Swing. 

\ New Designs. Novel Features. 
Send for Catalo.ue B, 
SENECA FALLS MFG.COMPANY 
687 Water St. Seneca Falls, N. Y. 








THE TAYLOR-RICE ENGINEERING 00., 


SUCCESSORS To 
American Standard Gauge and Tool Works. 
WILMINGTON, DEL. 


ADJUSTABLE BLADE REAMERS 


aaa z = a 
a SSS SSS =: = 





Send for New Pamphlet. 





The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





———— The National 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water te 
the boiler at 210- 
Fahrenheit. 


00,000 H. P. sold. 
Prices low. Satis- 
faction universal. 


" ‘The National 
Pipe Bending 
Co. 

82 River St. 





marae. 
i 


miny ir 





WATSON & STILLMAN. 





New Haven, Ct. 












NEW YORK. 


The W.&S. Hydraulic 
Machinery Works, .f 


Proprietors. 
204, 206, 208 & 216 Bast 43d St., 







HYDRAULIC =MAGHINERY, in ase 
PRESSES, PUMPS, on 
ts VALVES, FITTINGS one 
PACKINGS, ' 50 
FE org Rail- 
roads 


Vreeland’s Transfer Jack. 





AMERICAN 


MACHINIST 
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ENCINE LATHES. 


22” and 24” furnished in lengths of 8, 10, 12, 1 
and 16 feet Bed. Soh wo, 






Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 


With all modern Improvements. 






Address, 
Dietz, Schumacher & Co,, 
Cincinnati, 0., U. S. A. 


atte sole ails 


















PATENTED MARCH 6, i895. 


Of this Tool the 
AMERICAN MACHINIST, 


May 30, 1895, said: 


py Mr. Bales) 


% pl to 


a “ 
739, oak LANDT ST., 


WRITE FOR CATALOGUE 
BoLtT anu Nut 









YORK CITY. 











The NATIONAL 


MACHINERY CO. 
TIFFIN, OHIO. 


FARIBS TUBH CLEANER. 




















DOES COOD WORK. NEVER CETS STUCK. MAKES CLEANING EASY. 
CIRCULARS MAILED ON APPLICATION. 
mera. on wooo.| SOFT CASTINGS, 
CAWS tHe BEST. 
TRIMD aaar tHe FINEST. Light Machinery, Electric Work, etc. 
lg ag THE BURR & HOUSTON 60., 
For sale 7S > ao CHURCHILL & CO., Ltd, 
THE PRN — STROKE TRIMMER, 
An Indispensable mo 
workers. Latest and gy 
_—— . In 


Buy them of your dealer or from us. FARIES MFG. CO. Decatur, Ill. 
ror METAL or WOOD, 
Made from best grades of Pi er for 
RIM wile. MACHINE C0., Mfrs., 
33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 
London, Englan 
for all ench Wood- 
. Trial, not 


orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


MACHINISTS. 


We make this vise for 
holding small or irregular 
shaped pieces while drilling. 
The work can’tslip. You break no drills. Write us. 


THE DRILLING VISE C0., Chicago. 


ALUMINIUM 
MODEL ENGINE CASTINGS 


@ - 


WARRANTE? 











BORING AND 


TURNING 


MILLS, 
45, cof Swing 
== i. Bickford, 


LAXEPOST, ¥. 8. 


woop NoTIee To THE TRADE. 


= MATTER OF PRYIBIL. 


. | “4 MACHINISTS, PATTERNMAKERS AND WOOD- 
aT (S. workers Band Sax will please take notice that we 
manufacture Saws, Circular Saws, Jig Saws, Buzz 


Planers, Feed Planers, ‘Lath hes, etc., in great variety. 
Most of our machines have improvements not found in 
others of their class. We place the quality of our = 

OF EVERY KIND. 

PRINTED MATTER ON 

APPLICATION. 


duct above every other been rege 3 = and solicit o: 
scribed in C. e“B. 


trom those who want machines which can be worked 

the portent: which wil) do the most work and the best 

239-259 W. Front 8t., ¢ “wee sent Tiee to any Address.—Name 
CINCINNATI, OHIO. na P. PRYIB 


work ave man we, Stair String poventies, such as 
512-524 W. dist Street, New York City. 
















CHAS Ww. Ste VENER. 


TARENTUM 











Rotem Line Swing Saws, Stair momeees, Sand- 

r Machines for odd and crooked , Twist or 

Diral Turning Machines, Corner Block Machines, Ser- 
pontine Moulders, Bun ng Machines, ete., etc. 


particulars in Catalogue 
my Buffers, Grinders, 


We also make Spinni 
Oval ak ‘or Metal Workers.. These are de- 
logu ad 


a wort 














CHUCKING [LATHES 


Tt LODGE & SHIPLEY M. 1.60. 


CINCINNATI, 0., U. S.A. 


THE STIRLING | CISHOLT 
"ti Somme some | 0 OPROREL TE 
LATHES 


No cast metal. No flat surfaces. 
AND 
UNIVERSAL TOOL GRINDERS. 


nous hand-hole plates and 
SEND FOR PARTICULARS. 


MADISON, WISCONSIN. 


HEAVY SLAB | MILLING MACHINES. 





No multitudi- 
askets to remove, clean 
and make tight with every cleaning. Four manholes 
give access to interior of every tube. Write for 
catalog Z. 


The Stirling Co., 


GEN’L OFFICES, CHICACO, ILL. 
PULLMAN BUILDING. 
Branches in all Cities. 











REGULAR SIZES. 


60 inch by 60 inch by 12 feet. 

48 48 12 

86 “ ty 86 “ “we 8 it) ik 

24 “ “ 24 oe i) 6 a) { ——— 
1 ow oe 15 “ 7 4 “ 





PATENT CUTTERS. SPECIAL 
Pat. Dec, 24, 1889, MILLING MACHINES DES:GNED. 
Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


WHEELS) | QS FEVEL_ GEARS, 


CORUNDUM WHEELS 
vs. 
EMERY WHEELS. , Cut Theoretically Correct. 
— facilities for cutting worm wheels. 


Once use a wheel made out of pure selected Cor- 
~, HUGO BILGRAM, 


undum and you will want no other. ef 
MASSACHUSETTS CORUNDUM WHEEL CO., Q 
[iN TN MACHINIST, 
440 N. 12th St., Philadelphia, Pa. 









Mfrs. of Rapid Cutting Corandum Wheels, 
No. 424 Atlantic Ave., BOSTON, MASS., U, S. A. 


RONGYER 


HANDSOME CATALOGUE ON 


NDENSER 
THE ma MFG.CO. 39 Corrianot SLNY, 


ESTER MACHINE. SO 7 | FECHMICAL EDUCATION. 


PESTER veil SCREW co 
The Bromfield-Pearson Technical School, 


of Tufts College, offers exceptional oppor- 
tunities to students who wish to pursue a 
one or two-year course in engineering, or who 
may desire to fit for the engineering courses 
of the college in one year. Send for cir- 
cular. Address, 
GARDNER C. ANTHONY, Dean, 
Tufts College, Mass. 













STEAM 








SA RO SO Ok eR 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 


BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


We can guarantee that our castings will be uniform and of high tensile strength. 
Tensile strength of ten specimens taken from an air furnace heat: 
34,260 lbs. 34,390 lbs. 32,600 lbs. 33,200lbs. 34,400 Ibs. 
36,420 “ 34,650 “‘ 32,460 “* 36,550 ‘* 36,700 “* 
from a profit as 


GRINDING (S THE ONLY CORRECT WAY fs os 


standpoint ; then why not use this method ? In doing so don’t fail to procure a machine 
that has all the adaptations for doing good work rapidly, for which the essential require- 
ments are: Free use of water to keep work cool, wheel clean and avoid dust. 
Also quick changes of speed of work and traverse of emery wheel to any point between 
extremes, Our machines embody all of these and many other advantageous features. 


For fuller particulars address the manufacturers, 














of finishing work 


LANDIS BROS., - Waynesboro, Pa. 


Germany: Schuchardt & Schutte, 59 Spandauerstrasse, Berlin. 
France: Ad. Janssens, 15 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bodford, 


erg renee 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 













DP. BLAISDELL & CO. % 


Manufacturers of 


sola Machinists’ Tools, 


WORCESTER, MASS, 








~*, 
“<—88 ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agente, 111 Liberty Street, New York. 
South Canal Street, Chicago. 
424 Saieone Building, Pittsburgh, Pa. 


clent ahschs ‘ale cake aed Se 
8to 18in. Swine. 


SIDNEY, OHIO. 





HAND LATHES. 
“SYSNVId “S3HLVI 








teper Machine Tool Co.. 


Successor to LATHE & MORSE TOOL 00, 
WORCESTER, MASS., U.8. A. 













HOBOKEN, N. J. 


TWO BLOCKS FROM 14tn ST. FERRY. 


FOR 


WWE 








W. D. FORBES & CO.. 


SINGLE-COMPOUND TRIPLE EXPANSION 


1302 HUDSON STREET, 


= , = 
- | d = a 
=f . D i | , = ft) &> = 5s -——= — 
a= I j a = : 
nd -_ ii 7 ez = 
= oe lr 4 a — Te IS = = 
s | = 4 " rf 
} === zs — pase Ee 
} ae 2 o ae = 
} = 4 "en “ : 
1 1 7 ~ = 
} rope . eye Pe = 
= = =e ee 


BRAINARD MILLING MACHINE CO., 


(INCORPORATED 1871.) 
156 Oliver St., Boston. Works at Hyde Park, Mass., U.S.A. 


MILLING MACHINES ; UNIVERSAL, PLAIN AND SPECIAL. 


AUTOMATIC GEAR CUTTING MACHINES. 
CAM CUTTING MACHINES, AUTOMATIC AND HAND. CUTTER 
GRINDING MACHINES, MILLING CUTTERS. 


HIGH-SPEED VERTICAL ENCINE. 











A practical all-around ll 
and threading tool. Especially 
== adapted for the economical use 


—___ of self-hardening steel. 
MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDCEWOOD AVE., 
CHICAGO. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


? Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc, 


WuHat’s THE MATTER 


With our new Cutting-off Machines? 
Write and find out. 








HurRLBUT RoGers Macu. Co., 
SO. SUDBURY, MASS. 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


mur f, X, Lm 


PIPE CUTTING & THREADING MACHINE 





Beware of imitations. ~ 


None genuine without our 4 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 


a1 Atherton St., YONKERS, N. YY. 














... BEYOND COMPARISON IS 


THE RIVETT LATHE, 


MADE BY THE 


BRIGHTON, BOSTON, MASS., U.S. A. 


With the new attachment, the Rivett Automatic 
Chuck Closer, from 100% to 300% more work can 
be done. Write for particulars. 





The Yan Norman Universal Bench Lathe. 


attachments, eom- 


achine 
Feet Revete rates 
MACHINE, SCREW CUTTER 
AND UNIVERSAL yee = 


fo ds of small fine 

work. Send for 

Man wed by 

Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfleld, Mass, 











ae 716 b¢ of unk You 


fFTELEPHONES SENT ON TRIAL 


UNIVERSAL TELEPHONE COL 


INDIANAPOLIS, | 





SH 





18 in. Crank Shaper. 





SEND FOR CATALOCUE. 


APERS 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U. Ss. A. 










Capacity 2 in. 
diameter, 
24 in. long. 


’ 2 BY 24 FLAT TURRET LATHE. 


JONES . LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery, Publishers 
of ‘‘Rapid Lathe Work,” by 
new method (Hartness System). 
Send for catalogue. 








A ITLier’s Prorit 


Lies in the accuracy and amount of work it will or 
can be made to produce in a given time. 
will do better nor more than ours. Get our book and 
ascertain just what it'll do. 


No machine 


The Cincinnati Milling Machine Co., 


CINCINNATI. OHIO 





MABE YOUR TOOLS WITH A STEEL STAMP, 
*. A. SRO GRSAAARA. 


125 CHAMPLAIN ST. 
CLEVELAND, OH/O,.~ 


SEND FOR PRICE LIST No.4 






CALIPER SQUARES 


Any Style or Graduation. 
5 Sizes, Metric and Vernier System. 


cena WARRANTED ACCURATE, 


talogue and Special Prices to 
ES a. ‘BM ITH, Columbia, Pa. 





























s - oe 
THE COLBURN KEYWAY GUTTER. ge: 
Built in four Qo 3 £ - 
sizes. Combines wr 3 : 2 
many points of xo sol w > 
excellence. For 2 ui FI g a e 
rapid work and Og Sas 
exact duplica- Be Bee 
tion of same it has > ae : ew 
a, 8 o2 
no equal. Send _ —% 24a 
for illustrated] =% _.F2 B® = i 
— 2 eu ez 
——=>= catalogue. 32 3 - = 
ww 
BAKER "BROTHERS, 0335 
365 S. Erle St., TOLEDO, OHIO. si & 








- 


MILLING MACHINES 
TURRET ‘LATHES, 


HIGH GRADE TOOLS ONLY. 


MANUFACTURED BY 





MILWAUKEE, WIS., U.S. A. 


(EMPSHITH MACHINE TOOL C0.,| 


BARNES’ WATER EMERY 
= TOOL GRINDER 


Has no pumps, no valves. No 


piping — to su 





a ply it water. 

= ways ready for use, 
Simplest in construc- 
tion, most efficient in 
operation. Send for 
Catalogue and Prices, 


WE. Gdohn Barnes Co 


1995 RUBY ST., 


L “4 ROCKFORD, ILL. 
ENGLISH AG 





ENTS, 
CHAS. CHURCHILL & CO., Lrp., 
21 Cross ST., FinssurY, LONDON, E. C., ENG. 
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THE LONG & ALLSTATTER 60., 


HAMILTON, OHIO, U.S, A. 


OVER 300 VARIETIES AND SIZES OF 





DOUBLE PUNCH ‘Ane | SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 





AND DROP HAMMERS. 





bb bbbbobbbrbriibhpbhbbhbboooe oe 
wyVvvvvVvvVVYVVVVYVYVYVYVeYeYeerrVrVY 


New Speed 
Indicator 


No, 106. 


>» Working parts enclosed , 
>» like a watch, and as 
; well made. Graduations f 
» show every revolution, + 
a reading either right or \ 
> left ickel plated. : 
>» Many improved fea- 
» tures make this the best 
» Indicator on the market at enwabal 
> near the price. 

PRICE: PLAIN, $1.50. 


“  WitHs 
» Cat alogue of wort Ca jin aw 
ha aged Ts 


ATHOL, MAss. S.A. 
> London Agents: Chee, Churchill & Co., Ltd., 
21 Cross St., Finsbury, E.C 


rvvrVV{Y YT" ep des > + + 4 b> 4 4 4 be be be by bn be bn be 
ee be be he he hi be be hb he he he be he he he he he he he he 


W.C. YOUNG MF@. CO., "°Iass™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 










ee ee ee eh 


SSCOOOSSSEOSHOEHES§ © FeO EE =H 
wv 

Fars aaa obob4 4 44+ 4 4 4 4 & & 4 4 4 br bp by br bdr, 
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MACHINIST 
IF YOU USE 


—- THE INTERNATIONAL 


Al HIGH GRADE AUTOMATIC INJECTOR. 


CATALOG TELLS WHY. 

WORLD SPECIALTY CO., 
BILLS 113 SEVENTH ST., DETROIT, MICH. 
Mechanics; Mechanical Drawing; Architecture; Architectural Drawing and 
Designing : Masonry; Carpentry and Joinery ; Ornamental and Structural Iron 
Work ; Steam Engineering (Stationary, Locomotive or Marine); Railroad Engi- 


neering; Bridge Engineering ; Municipal Engineering; Coal and Metal Mining; 
Prospecting ; Plumbing and Heating; English Branches. 


The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write. A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary toreview. Students can 
interrupt their studies and change their residences. Scholarships are not 
forfeited upon failure to pay installments pro pa. Until further notice 
experimental apparatus will be furnished free of charge to students. Students 
make rapid progress in learning to Draw and Letter. Specially prepared 
Instruction and Question Papers, Condensed, Simplified. 

The Steam Engineering course is intended to Duality engineers to secure 
Licenses. All representations may be relied upon. 

Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 


Tr 
RESULT 











DETRICK & HARVEY 
MACHINE CO., 


Mannfacturers, *f 
Baltimore, Md. 






OPEN 
SIDE 
PLANERS. 





THE ALTENEDER SPRING: 


BE WIDELY OPENED, QUICKLY & 


DRAF TSMEN: { 
HINGE RULING PEN CAN 
Ug opgrer eo CLEANED 
ie Ors URES a ITS A 
8957 RIDGE AVENUE 
PHILADELPHIA,PA 








DROP PRE THO HAMM 5-STAMPS 
a ATO \N MATIC DROF IP LIF ERO: 











A full line of 
Pitches | -» from 
4 Pto 40. 


FOR 'NSIDE AND OUTSIDE WORK. 
Mailed till October 1st for $1.00. 


STANDARD TOOL CO., 


ATHOL, MASS., U.S. A. 


Catalog of latest designs in Machinists’ Fine 
Tools to be hai for the asking. 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
™ mation cheer- 
gay fully furnished. 


The Albro-Clem 
js Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 











SOMETHING NEw! 
mn Adjustable Notch 
Centre Gauge. 


sy Price, post pald, 60 cents. 
Coffin & Leighton, 


a SYRACUSE, N. Y. 





in on inc peipleney can } penasaliy be extinguished with a pail of water. Scoring of 
and PUMP oy rods can ne procemnes | using ‘‘ EUREKA’”’ PACK- 
o 


ino LOSS of POWER from wrong adjustment Engine Valve is corrected 
& F with an INDICATOR. Ours at $40 is equal in every respect to the high-priced ones. 


Send for Circular, HINE & ROBERTSON CO., 6! Cortlandt St., N. Y. 


PRODUCING PROFILED WORK Ld BY MILLING IS ALMOST IMPOSSIBLE 


If you have to buy your Cutters, 
by the high costs of these Cutters 
and by the long time you will have 
to wait for them. Geta 


J.B. REINECKER, 


Chemnitz-Gablenz, Germany, 


RELIEVING LATHE and 
you will, with surprise, find out 
how cheaply and how quickly you 
can make your own Relieved Cut- 
ters with either straight or spiral 
teeth, rectangular or side relief, 
also relieved worm gear hobs with 
spiral teeth, cutting faces rectan- 
gular to thread. 

* CATALOGUE AND REFERENCE LIST 
MAILED FREE OF CHARGE. 


JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


* BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, SINKING PUMPS, PRESSURE 
—— PuMmPs, VACUUM PUMPS, ARTESIAN WELL 
24 IN. X 10 IN. X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. PumPs, Power Pumps, Etc., Etc, 


The HOPPES Live-Steam Foed-Water Purifier, 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 
































TMPROVED 


LATEST 


motion. 








IMPROVED 15” PILLAR SHAPER. 


EUROPEAN ACENTS: 


IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 


19-inch HENDEY SHAPER, 





This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 
The Table can be removed for fastening work to the Apron. 


It has a strong, graduated, swivel vise. 


Quick work, rapid changes, modern ideas. 


Chas. aoe & i L’d, 21 Cross Street, 


Finsbury, 


London. 


Schnchardt & Schutte, 69 Spandauerstrasse, 


Berlin. 
Eugen Soller, Basel, Switzerland. 


Send for Circular. 


Buy the best. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN 












ive 
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“THE OTTO” GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA. CHICAGO. 


New York Agency, 18 Vesey St, 
40,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 











Ss >| BL = 





PRODUCER GAS, 
* OR GASOLINE. 


HE RAND DRILL Co., 
23 PARK PLAGE, N. Y. CITY, 


e-e ES doe 


NATURAL ons, | DUPLEX BL DIT A copa, 


of air compressors for all purposes and conditions. 
















AB ; 
ANUFACTURERS # 
OF IMPROVED 


Commies SS ' ~~ 
LUGS; STEAM ENGINES Z 


VARIETY. bi Ss 

IN FULL ¥ ; Faas |e a 
NTRACT ——“ . wi 2S ee 3 Ee 

- TAKEN FoR [2MPLETE POANT £ ——— ee Se 


™ FRICK COMPANY, 








WAYNESBORO, 
PA. 








COMBINED 
“OTTO” GAS ENGINES AND PUMPS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
cther Gas Engine doing the same work. 


AOCK DRILLS, AIR COMPRESSORS, 


All styles and sizes, 
Suitable for all duties. 











THE POHLE 
Air Litt Pump. ALLEN’S PATENT PORTABLE 
1 Wee Send for full  -| + oumatic Rivetters and Air Compressors. 
-@] SA descriptive catalogues. 






7 el AR 
THE INGERSOLL-SERGEANT DRILL 60., 


Havemeyer Building, NEW YORK. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 


















AND 


\ 
ae Surveying lnstraments. 


ep pan tpg ee 
m ° field and draugh ‘e have made a of this lin 
T. BR. ALMCAD, MFR; . | %r,%¢14 qeabe cnn wamsinnol te bp ananeny parkios at iste pasties 
te make them. Prices reasonable, 


CATALOGUE ON APPLICATION. 





WoraSsL]Sss. 
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MG Of DLathe=Center Grinders. oe 
NS7| a . Spine 
Ga . . best in existence— Bra 
Nie . ‘ z the ver LIL 
Dy E unhesitatingly —— ale niet will oral the — —_ Zy 
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aay te 11 of the troublesome “‘toggery . were f moderate cost. We issue Pew 
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For Att Crasses Or Work. 


EVERY MACHINE WARRANTED. 
SEND FOR NEW CATALOGUE. 


CHICACO, ILL., i 703-7 WESTERN UNION BLDG. 
NEW YORK, - - - 29 Broapway. 


OUR LATEST PRODUCTION. 


No. o Radial Drill. Something entirely 
new. Advantages for all shops. Now 
ready for you. 


BICKFORD DRILL AND TOOL CO., 


3 Pike Street, Cincinnati, Ohio. 











40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


pikes. FCLIPSE CORLISS ENGINES, 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


AUTOMATIC 
HIGH SPEED 
a... 4 } CA\m 
= “ sl > a 


HIGH PRESSURE BOILERS Beep ———~ pda 
ade “Fi ulian Scholl & Go., 126 Liberty St; N. ¥. City. 
Scranton aupply & Machinery Co., Scranton,Pa. 


.— Hoffman-Russell Co., 82 Lake St., Chicago, Ill. 
COMPLETE POWER PLANTS em <r ‘Thos. K, Carey & Bros, Co., 26 Light St., Bal- 


timore, 








(Tandem Compound.) 











PRESENTATIVES 





- & 
5 <xkKEnws So 
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AMES IRON WORKS, “w"° 


38 Cortlandt St., New York City. | 
18 South Canal St., Chicago, Ill. 





50 Oliver St,, Boston, Mass, 
1026 Filbert St., Philadelphia, Pa, 








ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


—AND— 


HOISTING ENCINES, % 


VERTICAL AND HORIZONTAL BOILERS. 
READINC, PA. 


WESTERN BRANCH, 60 S. CANAL Street, CHICAGO. 


LINK-BELT ENGINEERING CO,, 


NICETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 
rials. Manila Rope Power Transmissions, Link-Belt Guar- 
anteed Friction Clutches, etc. 


(Western House, LINK-BELT MACHINERY CO., Chicago. ) 


GUILD & CARRISON, 


Kent Ave., cor. $. 10th St., BROOKLYN, N. Y. 
VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS; STEAM PUMPS, 


GOULD’S 
STEAM AND WATER PACKING. 


THE ORIGINAL RING PACKING. 


In ordering give EXACT diameter of Stuffing Box and Valve Stem. 
None genuine without this Trade Mark. 


THE GOULD PACKING CO., - East Cambridge, Mass. 





























RECISTERED 





TRADE MARK. 









~~ DAY STEAM. 


Simpson's Centrifugal 


, is necessary. 
KEYSTONE ENGINE & MACHINE WORKS, 


fA Se arent Creeks, Fetietetstte. 
THOMAS HOBY, 147 Sumuer St., B. Boston, Mass., Agent, 
JAS. BEOGS Me 9 Dey Gt, New York, Agents. 





MOFFET PORTABLE DRILL. 


UNSURPASSED 
ASA 








Steam Separator. & E A Ni E * ; 
ror See Bagines, Dry Houses, en | —— Runs with Steam 
lose to engine | Will work in any s —— 
soulec between “the toreeds ‘enases position. @% Compressed Air. 
the water to be thrown . & Se, 
force against the outer w: while 


fens Yoo 


Weighs 48 lbs. and 
drills from to 
214 inches ™m- 
eter. 





Manufactured by | Send for Catalogue. 


J.G.TIMOLAT, 


~~ cE. BRoww, 


ENGINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS. Estimates and Plans fur- 


HANCERS, Etc. nished for transmitting 
Power by 


HORIZONTAL 


: AND 
4 VERTICAL 
SHAFTINGC. 






Friction Clutch Couplings. 


STEAM SIRENS. 
[WHISTLES.} 





465 & 467 W. Broadway, 
NEW YORK, 


{7 Dey St., New York. ‘ 






Also for Erecting same. 
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TO OUR PATRONS. 


PROVIDENCE, R. L., July 1, 1895. 

to August 17, inclusive, for 
Please bear this in mind in connection with 
The office will be 


kept open as usual, and all orders will be promptly filled for Machinery or 


Our works will be closed from August 5 
annual vacation and repairs. 
orders for any special work you have in contemplation. 


Tools described in our Catalogues, and usually kept in stock. 
Yours truly, 


Brown & Sharpe Mfg. Co. 
Darling, Brown & Sharpe. 


ENGLAND—BUCK & HICKMAN, 280 Whitec bape Road, London, E. 
ENGLAND—CHAS, CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C. 
GERMANY— = HUCHARDT & SC HUT? E, 59 Spandaue rstrasse, Berlin, C. (Small Tools). 
JERMANY—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 
FrANcE—FENWICK FREKES & C 0.,21 Rue Martel, Paris. 
France—F. G KREU TZBERGER, 140 Rue de Neuilly -) (Seine). 
Cuicaco, Iuu.— FRED. A. RICH, 23 South Canal S 
New York City—F. G. KRETSCHMER, 136 Liberty St., Room 50% 








tue NILES TOOL WORKS 00., “Oni. 







MACHINE of 
TOOLS. ee 
——_o— oS 
Correspondence Solicited. ~ a 


60-INCH PLANING MACHINE. 


BRANCHES: NEW YORK, CHICAGO, PITTSBURGH. 


BOSTON, 


PHILADELPHIA, 














NEW YORK. 





Jenkins Bros. Valves. 
WM. SELLERS & 60, ioerporeta 
MACHINE TOOLS, 


Honestly manufactured. 
JENKINS BROS.,. : 
PHILADELPHIA, PA, 
TRAVELING CRANES AND SWING CRANES, 
Tarn Tables, Testing Machines, Shafting, 


Warranted as represented. 
PHILADELPHIA. CHICAGO, BOSTON. 
MANUFACTURERS OF 
Operated by Electricity, Shafts or Inde- 
Pulleys, Hangings, Couplings, eto. 





_INECTORS FOR ALL CLASSES OF BOILERS, == 









Manufactured by 


THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 











THE FOLLOWING J. A. Fay & Egan Co........ a Soot Canal Street, Chicago. 
MACHINERY Hay ariisie & & Turney oo ti _ = F aay » Cleveland. 

- Kinsey @ Uo.........4. est tree . 

MERCHANTS CARRY Thos. K. Carey & “Bros. Oo... 98 Light Street, Baltimore. ae 
SAMPLES, o Se MoCabe.......0 ccceteeee id Dey Street, New York City. 


LIKE THIS. 


MOTOR GEARS 
AND ALL LARGE WORK. 


ALL the LARGE PLANTS are 
using our machines. 


BEFORE DECIDING CONSULT 


GOULD & EBERHARDT, 


N.J.R. R. AVE., 


| Green & Bruen Sts., Newark, WN. J. 





PRATT & WHITNEY COMPANY, 
HARTFORD, CONN., U. S. A. 


Have recently improved the con- 
struction of Drop Hammers and made 
substantial reduction in the price of each 
size from 250 to 1,500 pound machine. 

Die Sinking, Milling and Profiling 
Machines and Trimming Presses are also 
offered at reduced prices. Quotations will be given on application. 


BILLINGS’ BALL PENE 
MACHINIST S HAMMER. 


DROP FORGED FROM BEST TOOL STEEL. 
SUPERIOR TO ALL OTHERS IN DESIGN, 


MATERIAL, TEMPER AND FINISH. 
™. BILLINGS 2 SPENCER CoO. 


HARTFORD, CONN. 
Chicago Office, 17 8. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—/J. BLOCK, Moscow, 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


MONITOR LATHES 


—== SIX nn Gene ae 


IRON AND BRASS Wo WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashsrefl Manufacturing: Go, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION, 


The most Com- 

plete, Compact, 
ae Reliable In: 
dicator Outfit, for 
indicating high or 
slow speed engines 
now made. This 
instrument re- 
ceived at ‘* The 
World’s Colum- 
biun Exposition” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
manship and Fin- 
ish, Reliability and 
—aaad Efficiency. Send for 
Special Pamphlet. 












































Fifield Tool Co. 
LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 





“un 











UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices, 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y: 








7 / 
ons : 


WYM AN GORDON J. M. ALLEN, PresipEnt. 


Ma é WM. B. FRANKLIN, Vice-PResipent. 
ay ) 0 D Wels) - ROP FORGINGS F. B. ALLEN, Srconp Vicz-PREsIDENT. 
~ J. B. Prerce, Secretary & TREASURER. 


THE ACME MACHINERY 6€O., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Aeme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


We make the following sizes of 
HENDEY-NORTON LATHES, 
12”, 14”, 16”, 18”, 20”, 24”, 27”. and 30” swing. Also 
IMPROVED HENDEY PILLAR SHAPERS, 
15", 24” and 25” stroke. 

See our advertisement on page 598 of ‘this paper. 


THE HENDEY MACHINE CO., Torrington, = 


——— 


~ ————— ~” 




















PT. DEC. 5, 1882. 
PAT. DEC. 4, 1888. 
PAT. AUG. 25, 1885. 





Conn. 





jJ.M.CARPENTER =__ 





PAWTUCKET.R.I. 





| Losin & DIE 











